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1. Scope. This specification establishes the Federal Aviation
Adm nistration's (FAA s) functional, performance, interface,
devel opment, and installation requirements for the retrofit of
environnental renote nonitoring subsystens (ERMS) at sel ected
Nat i onal Airspace System (NAS) facilities.

1.1. Purpose. It is intended that the ERMS shall be a

st and- al one RMMS consi sting of hardware and software, suitable for
retrofit into existing NAS facilities, to nonitor and control the
environmental equipnment installed within these facilities. The
facility environnental equi pment includes electrical power

systems, environnmental conditioning systens, snoke and fire
detection systens, and security and safety systens. The ERMS shal |
acconplish its functions through the use of conputer hardware and
software, sensors, and data conmmunications systenms. The installed
ERMS W || inprove safety, the availability of equipnment and
services, and the cost effectiveness of NAS facilities

mai ntenance. The ErMS Wi l|l provide for nore effective utilization
of human resources, inproved span of control, and structured

mai nt enance levels (i.e., system restoration, repair), and wll
support such ongoing and future intra-administration prograns as
the FAA's Airway Facilities (AF) and CGeneral NAS Sector (GNAS)
managemnent .

1.2. Introduction. The ErRMS, as specified herein, wll neet al
functional, performance, hardware, software, and interface

requi rements necessary to nonitor and control NAS facility
environmentcl equi pment. The ERMS i s supported by the Malntenance
Processor Subsystem (MpPs) as the primary processor (highest |evel)
of the Renote M ntenance Mnitoring System (RMMS). The MPS i S
the central manager for the real-tine nonitoring and control of
NAS facilities subsystens/equi pment and provides the interface

bet ween the renote nonitoring subsystens (RMSs), such as ERMS, and
ot her elenents of the RMMS. The physical inplenentation of the
ERMS i S obtained primarily through the use of a m croprocessor
based industrial control system henceforth referred to as a cel
controller. Selected nNas facilities shall be retrofitted wth
appropriatel¥ configured ERMSs to performthe required nonitoring
and control Ttunctions.

2. Applicable Docunents

2.1. _CGovernnent Docunents The follow ng Governnent publications
of the issues in effect on the date of the invitation for bids or
request for proposals, forma part of this specification and are
applicable to the extent specified herein.

SPECI FI CATI ONS:
FAA

FAA-C-1217 El ectrical Wrk, Interior
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FAA-D-2494

FAA-E-2738

FAA-E-2782

FAA-G-1375

FAA-G-2100

STANDARDS

FAA

M1i

FAA-STD-002

FAA-STD-005

FAA-STD-012

FAA-STD-020

FAA-STD-021

FAA-STD-024

FAA-STD-025

FAA-STD-026

FAA-STD-028

tary
DOD-STD-100

MIL-STD-461

MIL-STD-471

I nstruction Book Manuscript: Electric
Electrical, and Mechanical Equipment

Radi o Control Equi pment (RCE)
Renot e Mai nt enance Monitoring
Subsystem Core Systenl Segnment
Speci fication

Spare Parts-Peculiar for Electronic,
El ectrical and Mechani cal Equi pnent

El ectroni ¢ Equi pnent, GCeneral
Requi renents

Facilities Engineering Draw ng
Preparati on

Preparation of Specification Documents
Paint Systens for Equi pment

Transient Protection, G ounding,
Boundi ng, and Shiel ding Requirements
for Equi prent

Configuration Managenent, Contractor
Requi renents

Preparation of Test and Eval uation
Docunent ati on

Preparation of Interface Contro
Docunent s

NAS Sof tware Devel opnment

Contract Training Prograns

Engi neering Drawi ng Practices

El ectromagnetic Em ssion and
Susceptibility Requirenments for
Control of Electromagnetic Interference

Mai ntai nability Verification /
Denonstration s Eval uation
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owned communi cations facilities, through a renote
moni toring subsystem concentrator (RMSC), or for
suitably equi pped renote radio sites, through a
radi o control equi pment (RCE) channel .

b. In the secondary (local) node of operation, the
ERMS shall [1] provide its operational functions
to both the MpS, as described above, and via an
|/ O port to a PMDT. In this node of operation
however, the existence of a connected and
operational PMDT, through a change-of-state
message, wll cause the disabling (lock-out) of
all environnmental equipment control functions from
the Mps | ocation< All other operational
moni toring functions shall [2] be provided in
paral l el at both the PMDT and the MPS | ocati ons.

3.1.1.2. SystemInterfaces. The ERMS shall [1] exist in one
physical state having four data interfaces, and two power system
I nterfaces:

a. Interface 1 shall [2] provide I/O service to the
MPS processors and shall [3] conformto the
communi cations protocol referenced in Appendix A

b. Interface 2 shall [4] provide I/O service to the
PMDT and shall [5] conformto the comunications
protocol referenced in Appendix |A

c. Interface 3 shall [6]1 provide |/O service to the
| ocal environnental equipnment sensors and contro
mechani sns.

d. Interface 4 shall [7] provide |I/O service to a

renote engine generator (E/G unit with renote I/0
controller, remote environmental equipnment
sensors, and renote control nechanisns.

e. The ERMS external power interface shall [8]
provi de 120vac at 20 anperes to the
uninterruptable power supply (UPS)

f. The ERMS renote external power interface shall [9]
provi de 120vac at 20 anperes to the renote UPS.

3.1.2. ERMS Functions. The ERMS shall provide broad operational
functions that consist of the paranetric nonitoring and control of
el ectrical power systens, environnental conditioning systens,
smoke and fire detection systens and security access systens (see
Figure 1). The follow ng are ERMS functional requirenents:
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3.1.2.1. Environnmental Equipnent Status and Performance
Monitoring. The ERMS shall obtain facility environnental

equi pment status and perfornmance data fromthe nonitored equi pnent
as specified in this section.

3.1.2.1.1. Real-Tine Monitoring. The ERMS shall nonitor facility
envi ronnment al equi pment performance in real tine by use of on-line
monitors (hardware sensors) and in-line nmonitors (software
sensors).

3.1.2.1.2. Local Data File. The ERMS shall automatically
accumul ate ERMS status, performance, and perfornmance analysis data
in a local data file.

3.1.2.1.3. _Data Report. The ERMS shall provide data in response
to a request fromthe MPS or PMDT.

3.1.2.1.4. perating Status. The ERMS shall obtain operating
status data fromthe facility environnental equipnment that
i ncludes configuration and node of operation

3.1.2.1.5. Subsystem Status Response. The ERMS shall report
state changes and alarns and alerts in response to status requests
fromthe MPS or PMDT.

3.1.2.1.6. Subsystem Alarm Generation. The ERMS shall generate
an al arm when any nonitored paranmeter of any facility

envi ronnment al equi pment exceeds the predeterm ned alarm threshol d
or mhendsnnke, fire, or physical intrusion into a facility has
occurred.

3.1.2.1.7. Subsystem Alert Generation. The ERMS shall generate

an alert when selected paraneter neasurenents are outside
predeterm ned alert threshold ranges.

3.1.2.1.8. Return-to-Normal Messaae. The ERMS shall generate a
return-to-normal nessage when an initial alarmor alert condition
is cleared, i.e., when system paranmeter(s) return to within
specified limts.

3.1.2.1.9. Alarm and Alert Paraneters. The ERMS shall provide
the means to accept upper and |ower thresholds for alarmand alert
par anet ers.
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3.1.2.1.10. Alarmand Alert Disabling. The ERMS shall [1]
provide for the disabling of an alarmor alert by a specialist on
site. This action shall [2] only inhibit alarns or alerts
generated at the specific facility.

3.1.2.1.11. Alarm and Alert Disable Report. The ERMS shal
report the disabling of an alarmor alert as performance data.

3.1.2.1.12. ERMS Facility Data Analyses. The ERMS shall provide
val ues, derived from historical (stored) sensor input data, that
relate to the performance of facilitg envi ronnment al equi prent
including electrical power systens, heating, ventilation, and air
condi tioning (HVAC) systems, security and intrusion systems and
fire and snoke detection systens.

3.1.2.1.13. Control Conmmands. The ERMS shall receive and execute
facility environmental equipnment control conmands.

3.1.2.1.14. Operating Status Control. The ERMS shall provide the
means to remotely change (control) the operating status of the
E/G heating, ventilating, air conditioning, and HVAC units, from
one operating status to any other operating status.

3.1.2.1.15. Paraneter Adjustment. The ERMS shall provide for
adjustment via software of all equipnment nonitoring paranmeters
including alarm and alert thresholds and dela¥ times, confidence
count values, and sensor input scaling and offsetting val ues.

3.1.2.1.16. Reset. The ERMS shall [1] provide the neans to
remotely reset environmental equipment that is not safety |ocked
out to enable restoration of service. The ERMS shall [2] itself
be resettable and shall [3], when so directed, report the contents
of the status and alarmfile as it was immediately prior to its
bei ng reset.

3.1.2.1.17. Fault Isolation. The ERMS shall provide the neans to
determ ne and report, as a single conprehensive output, the
operational status of all environnental e?uipnent to which it is
attached and to report a fault diagnosis for each sensed equi pment
paraneter in an alarm or alert status.

3.1.2.1.18. Specialist Access. The ERMS shall provide specialist
access to the RMMS network via the PMDT i nterface.

3.1.2.1.19. Data Input/Qutput Display. The ERMS shall [1]
provide for |ocal input and display of commands and data via the

portabl e
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Confiquration Al |l ocati on:

a.

Har dwar e Confiquration Requirenents. The ERMS
shall conformto the follow ng general hardware

configuration requirenents.

1. The ERMS shall provide its defined operational
functions wthout consideration for and
I ndependent of facility site-particular and
environnmental equi pnent configurations.

2. The ERMS shall be installed to interface with
MPS equi pnent meeting Appendix | A data
comruni cations protocol requirenents.
Alternatively, the ERMS may interface to a
radi o control equi pment (RCE) channel whose
characteristics are defined in FAA-E-2738.

3. The ERMS "cell controller" concept and design
shal | be based upon expandabl e,
I nt erchangeabl e, rack-nounted "buildin
bl ocks" that consist of nicroprocessor?s), /O
processors, interfaces, and nenory nodul es.

4. ERMS nodul es shall be installable w thout
regard for physical positioning of modules
relative to each other within the facility.

5. The ERMS shal| accommopdate variations in
quantities and types of hardware nodul es,
sensors, interfaces and paranetric (software)
applications as they are needed within the
limts subsequently to be defined in Section
3.2 of this specification.

6. The ERMS shal|l operate for a m ni mum of two
(2) hours during facility power failure.

Sof tware Confiquration Requirenents. The ERMS

shall conformto the follow ng general software
configuration requirenents:

1. ERMS screen presentations shall [1] be
resident as software on the PMDT and shall [2]
utilize data provided by the ERMS Cel
Controller for display within the presentation
screen format. The ERMS shall|l [3] be operable
using a PMDT W thout reference to printed
docurmentation. Each data screen shall [4]
al l ow sel ection of a corresponding "help"
screen fully explaining all screen functions
(see Appendix I1).

2. The ERMS software design shall be nmodular wth

each nodule limted in size to 300 |ines of
program code.
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3. The ERMS shall [1] allow for software
installation and maintenance at any installed
facility. Software shall [2] be loadable via
MPS and via the PMDT.

4. The ERMS shall [1] support RMMS test functions
and shall [2] automatically execute self-test
functions.

5. The ERMS systeminterfacing, architecture, and
conmmuni cat1ons protocols for the Mps shall [1]
be devel oped according to the requirenments of
the references specified in Appendix 1A The
PMDT i nterface shall [2] be devel oped
according to the requirenents of the
references specified in Appendi x IB.
| nterface control docunents (ICDs) specifying
ERMS i npl enentati on of these requirenents
shal | [3] be prepared in accordance with
FAA-STD-025, Preparation of Interface Control
Docunent at i on.

3.1.4.1. Hardware Configquration |tens (HWCIs). The ERMS hardware
configuration shall consist of the followng major itens (See
Figure 2):

a. Cell controller: A mcroprocessor consisting of a
central processing unit (CPU) or units; operating
system program data, and utility nmenories
(registers) (see Figure 3); auxillary
co-processors (e.g., math, termnal, data
communi cations); clock(s) and tiner(s); and I/0O
ports and interfaces as required to perform
defined functions (see Figure 2).

b. Uninterruptible Power System (UPS), consisting of
backup battery(s), inverter, and electrical power
interfaces for at |east two (2) hours of backup
power .

c. Sensor Power supplyand electrical power
interface(s) to ERMS sensor/controller
configuration itens (ESCIs) requiring dc power.

d. EscCis and interface(s) to cell controller
interface 3 nodul es.

e. Data Conmmunications controllers and interfaces to
the RMMS network (Interface 1), to the pPMDT
(Interface 2) and to the renote sensor nonitor and
control nodules (Interface 4).

The major itens |listed above are designated as hardware _
configuration items (HWCIs). The followi ng two tables specify the
limtations of the ERMS operating environment for HWCIs and ESCIs:
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TABLE |

ERMS ENVI RONVENTAL CONDI Tl ONS
FOR CONTI NUCUS OPERATI ON

ENVIRON- TEMP REL. HUM ALTI TUDE W ND | CE
MENT °F ° (ft MSL) (MPH) |LOAD#
| SEE TABLE | A[5 to 90 0 to 10K N A N A
| SEE TABLE I A]5 to 100 0 to 10K O to 100| %"#
|1 +14 to +113 (5 to 90 0 to 10K
I For ESCI conponents installed inside facility
Il For ESCI conponents installed outdoors
|1l For HWCI conponents installed inside facility
# Radi al encasenent
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managenent, fault isolation, device control and I|/O processing.
The cell controller shall [2] be a nodul ar hardware system
consi sting of:

a. One or nore (CPUs)

b. Menory nodul e(s) (See Figure 3)

c. An I/Orack to contain discrete function I/O ports
and interfaces

d. 1/0O ports (interfaces) consisting of:
1. Discrete ac and dc |/0O nodul es (Interface 3)
2. Analog dc I/0O nodules (Interface 3)

3. RS-232 RMMS data commruni cati on nodul e
(Interface 1)

4. RS-232 PMDT conmuni cation nodule (Interface 2)

5. Renote E/G unit sensor nodule (Interface 4)
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3.1.4.1.2. HWCIO002 Uninterruptable Power Supply(UPS). A battery
and inverter-operated ERMS UPS shall be installed to provide a

m ni mum of two (2) hours of electrical power to the ERMS in the
event of commercial and E/ G power failure.

3.1.4.1.3. HWCI003 ESCI LOwW Voltage Power Supply. The ERMS shall
[1] contain a dc power supply to supply the necessary operating
vol tage(s) as required to each ERMS sensor (see Figure 2). This
power supply shall [2] be operated by facility power or, in the
case of facility power supply failure, by the UPS (see Figure 2).

3.1.4.1.4. HWCI004 ESCIs, Switches, and Control Devices. The
ERMS shall performits nonitoring, control, data storage, and

anal ysis functions using information received fromESCIs (sensors,
relays, swtches), and external sources (MPS and PMDT) whose
Inputs are to be processed as defined in this specification

ESCIs and other input device specifications are provided in
paragraph 3.2.3. Control functions and specifications are defined
In Paragraph 3.2.4. ESCI definitions are provided in paragraph
3.1.4.3.

3.1.4.1.5. HWCI005 Renpte E/G Unit ESCI Interface Module. Shoul d
the facility configuration require, the cell controller shal
performits E/G nonitoring, control and data storage functions
when its ESCIs are |located on a renote EfG unit, i.e., a unit
physically located up to 10,000 feet fromthe facility.

3.1.4.1.6. HWCI006 Data Communi cations Controller. Al|l ERMS RMMS
information transmtted or received shall [1] be managed through
the use of a data comunications interface (Interface 1) whose
function shall [2] be to perform data input and output control as
described in Appendix IA

3.1.4.1.7. HWCIO007 Portable Miintenance Data Term nal Interface.
Al ERMS cell controller functions shall [1] be accessible through
the use of a pMpT. The PMDT shall [2] provide for input of |ocal
site adaptation paraneters, henceforth to be referred to as ERMS
facility-site generation (SITEGEN); provide for local facility
ERMS nonitor and control; Provide for specialist data

communi cation between the facility-site and the RMMS network;
provide for |oading of software into itself and into the cel
controller; and provide for the execution of these functions

t hrough the use of full screen |/O presentation displays. The
ERMS shall [3] communicate with the pPMDT via Interface 2.
Appendi x IB provides the pMpDT data communication protocol

requi renents (see al so FAA-E-2782). A pMDT Wi ll be provided by
the Government for use in interface testing and in devel oping the
ERMS interface and screen presentation software.
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3.1.4.2. Conputer Software Configquration [tens (CSCIs). The
follow ng CsCIs define and Sﬁgley the ERMS software configuration
requi rements necessary to achi eve ERMS functions.

3.1.4.2.1. ¢8C1001 Cell Controller Mcroprocessor Operating
System(s). The m croprocessor(s) and operating systen(s) used to
nmeet ERMS functional and performance requirenents shall [1] be
integral subelenments of the cell controller. The cell controller
m croprocessor operating system shall [2] provide the nultiuser,
mul titasking functions of: system security, supervisory control
self diagnostics, |/0O processing, application program processing,
menory managenent, and device control and coordination. The
operating system shall [3] support high |evel progranmm ng

| anguages including extended relay |adder |ogic ERLL and shall [4]
be locally configurable to support fromthe mninumto the ful
range of ERMS operational functions.

3.1.4.2.2. Csc1002 Data I/0O Managenent. The cell controller
system shall [1] provide for storing and formatting for display,
data contai ni ng al phanuneric characters from program vari abl es,
data storage files; ERLL tinmers, registers and counters; nath
functions; RMMS i nputs; other program | anguage apPIications; and
anal og functions. This data may be in the formof messages
containing the full range of al phanunmeric characters that shal
[2] be formattable for display or hard copy output as required.

3.1.4.2.3. ¢sc1003 Data Communi cation and Milti-taskins
Qperations. The cell controller shall [1] perform,

si mul taneously, the follow ng operations: background paranetric
moni toring, control, diagnostic, fault isolation, and data

anal ysis; communi cations tasks in support of rRMMS higher |eve
processor(s) or local pMDpT term nal requirements; foreground
applications processing for command and control execution and for
processing, display, and other output of information to the Mps or
PMDT. (NOTE: The word "sinultaneous” as used above enconpasses
the use of "time slicing” to acconplish simultaneous tasks using a
single CPU.) The system shall [2] perform all data comunications
functions wthout interrupting the basic processes of subsystem
nmoni toring and control by the cell controller.

3.1.4.2.4. CsSC1004 Application Software Operations. The ERMS
functions of renote nonitoring; status and alarmand al ert
reporting; renote control; self diagnostics and fault isolation
on-line data recording; data managenent, analysis, and display;
facility-site local (PMDT) access; and access control and security
shal | be devel oped and inplemented as software applications to
nmeet performance requirements as defined in section 3.1.5 of this
speci fication.

3.1.4.2.5. CSCI005 Sensor Scaling and Ofsetting Adjustnents.
The ERMS shall [1] provide for adjustment (correction) of raw
sensor outputs through the use of software scales and offsets.
The scal e adjustment shall [2] be a multiplication factor
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corresponding to the slope of the characteristic curve associated
with a particular sensor. The offset shall [3] be a positive or
negative adjustnent corresponding to the Y-intercept of the
characteristic curve associated with a particular sensor. A
software Metric-units-to-English-units and
English-units-to-Metric-units conversion function shall [4] be

provi ded.

3.1.4.2.6. CSCI006 System Access Security. The cell controller
shall [1] provide for storage of the follow ng security-related
data for access by a security access control software nodul e
through the Mps interface and the PMDT interface: user
identification, passwords, four levels of access codes, and system
sign-on and sign-off tinmes. Miltiple levels of l[ocal security
access control shall [2] be provided. At each level, the |ower
l evel s shall [3] be transparent to higher |evel access and
commands.  The security of the systemshall be such that there
shall [4] be four levels of security each having a higher priority
than its predecessor and each requiring different passwords
regardl ess of user identification. The |owest |evel shall [5]
allow access only to the display of nonitored system val ues
arameters, settings and shall [6] be active at all times. This
evel shall [7] be equivalent to a "read only" operation, shal
[8lonly accept display commands, and shall [9] not accept or
process any type of system command. The second |evel of security
shall (10) be equivalent to "read and execute" and shall (11)
allow the user the use of interactive system conmands, control
and comuni cation as well as the ability to display all system
data and change SITEGEN data thresholds. The third user |evel of
security shall (12) be equivalent to "read" "wite", and "execute
and shall (13) consist of security level 1 and 2 access plus
access authorization to nodify the system's programlogic and
configure the system The fourth level shall [14] consist of
security levels 1 - 3 access plus access to permt change of the
security systemis ID and password assignnents. Al user |evels
shal | [15] be assignable by a level 4 "super-user" or system
adm ni strator.

3.1.4.2.7. CsCI007 Software Programming Languages. A high |eve
progr amm ng IanPuage or languages (maxi mum of three) to include
extended relay [adder |ogic (ERLL) shall be used to create and
execute the |ogical statements necessary for performng all ERMS
functions not accommodated by the operating systen(s).
Progranm ng | anguages for use on the pMpT W Il be | BM PC/ AT
conpatible and will be furnished by the government.

3.1.4.3. ERMS Sensor and Controller Confiquration Itens (ESCIs).
The foll owm ng naned sensors, swtches, relay contacts, and sensor
derived paraneters are designated as configuration itens in this
speci fication. The designation ESCI followed by a three digit

uni que designator has been assigned to these items. The colum
headed by "MAX NO." contains the maxi mum nunber of each naned item
to be used in any single ERMS installation:




ESCIOO01

ESCIO002

ESCIO003

ESCI004

ESCIO005

ESCI006

ESCIO0O07

ESCIO008

ESCIO009

ESCIO010

ESCIO11

ESCIO12

ESCIO013

ESCI014

ESCIO015

ESCIO016

ESCIO017

ESCI018

ESCIO19

ESCI020

ESCIO21

ESCI022

ESCI023

MAX

ESCI DES| GNATOR NO.

6
3
1
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NANVE

Commer ci al and Engi ne Generator Voltage
Sensor (see 3.2.3.1).

Commerci al and Engi ne Generator Current
Sensor (see 3.2.3.2).

E/G G| Level Sensor (see 3.2.3.3).

E/ G Cool ant Level Sensor (see 3.2.3.4).
E/ G Radiator Airflow Sensor (see 3.2.3.5).
Ventilator Louver Position Sensor (see
3.2.3.6).

E/ G Fuel Tank Level Sensor (see 3.2.3.7).

E/G Battery Term nal Voltage Sensor (see
3.2.3.8).

E/ G Transfer Switch Position Sensor (see
3.2.3.9).

E/G G| Pressure Sensor (see 3.2.3.10).
E/ G Frequency Sensor (see 3.2.3.11).
E/ G Cool ant Tenperature Sensor (see
3.2.3.12).

Room Tenperature Sensor (see 3.2.3.13).
Supply and Return Air Tenperature Sensor
(see 3.2.3.14).

Qutside Air Tenperature Sensor (see
3.2.3.15).

Heating, Cooling, Ventilation, and HVAC
Airflow Sensor(s) (see 3.2.3.16).

Fire and Snoke Detection Sensor(s) (see
3.2.3.17).

| ntrusion Sensor(s) (see 3.2.3.18).

Renote E/ G Start/ Stop Relay(s) (see
3.2.4.1.1).

E/ G Emergency Stop (Mechanical Switch)
(see 3.2.3.8). _

E/G Start (centrifugal or Mirphy Swtch).
E/ G On (orx Contact)

E/ G Lockouts (4 - Autonatic Sw tches) (see
3.2.3.19).

a. E/ G Overspeed
b. E/ G Overcrank
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properly formatted nessage output at the interface |/O port. The
mul ti-processing functions also perfornmed during each one-second
scan, processing, and control cycle (200ms + 700ms) (+*100ms) shal |
[4]1include: 1/0O service, data |/O nanagement, self-diagnostics
fault-isolation analysis, confidence count processing, alarm and
alert detection and reporting delay processing, data storage in
menory, and nmessage formatting in Appendix | A and IB defined
formats for transnission to the mps and pmpr. Al alarns, alerts,
and nessages transmtted for display shall [5] contain the date
and time stanp of their occurrence. = Alarm and alert values
having net confidence count and tinme delay parameters, shall [6]
be set and stored in an alarmor alert buffer for transm ssion to
the mMps and pMDT. For a |ist of_tyPlcaI threshol d val ues, see
Appendix V. In addition, and sinultaneously with the scan
process, the cell controller shall [7] perform environnental

equi pment control functions when so requested by program or
on-li1ne comands within two (2) seconds of recelpt of conmands
fromthe Mps or PMDT neasured fromreceipt of the first character
of the command sequence at the I/O port to the reception of the
actuation signal at the actuating mechanism Analytical and
report data requests shall [8] be acknow edged wWithin two (2)
seconds, neasured fromtine of receipt of the first character of

i nput (request) data to the tinme of arrival of the first character
of output response at the I/Ointerface. Actual conpilation and
reporting of the requested data shall [9] occur within two (2)

m nutes of receipt of request as neasured fromthe tine of receipt
of the request at the I/Ointerface to the arrival of the first
character of data output at the I/Ointerface port. Anal ytica
and report data requirements are listed below and additionally in
section 3.2.2.9.

3.1.5.1. Monitor Commercial Electrical Power System  Conmerci al
vol tage shall [1] be nonitored for processing and display to the
nearest volt; comercial current shall [2] be nonitored for
processi ng and display to the nearest anpere.

3.1.5.1.1. Mbnitor Phase Voltages. Phase voltage val ues shal

[1] be nmeasured line-to-neutral for processing and displayed as
line-to-line or phase-to-phase to the nearest volt at the option
of the user. Commercial voltages shall [2] al ways be nonitored
for processing and display whether the EfGis running or off. An
exanpl e display for conmmercial voltages is as shown in Appendix
II, screen presentation.

3.1.5.1.2. Mnitor Phase Load Currents. Phase current values
shall [1] be nonitored for processing and display to the nearest
ampere and shall [2] be used to indicate the total facility |oad
current when the facility is powered by conmercial power.

3.1.5.1.3. Monitor Facility Use of Power (Rw). Information
concerning the facility use of electrical power shall [1] be
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derived fromboth comrercial and E/ G voltage and | oad current for
mai nt enance and oper ational anal ysis using an assumed power factor
(default = 0.8) to be input during SITEGEN. Val ues shall [2] be

cal cul ated and displayed in kilowatts regardl ess of the source of
power .

3.1.5.2. Mnitor Engine CGenerator G oup.

3.1.5.2.1. Record Accunulated Hours of Operation. (Derived from
ESCI021). The total anmount of tine the standby E/ G has been run
shal | [1] be stored in conputer nenory as accumul at ed- hours.

| nput shall [2] be obtained by direct connection to the E/G ON
discrete input. Each time the discrete input from E/ G ON cycles
fromOFF to ON the value of EfGrun-time shall [3] be reset to
zero and, thereafter, each mnute of that the input remains on
shal | [4] be accunul ated in conputer nenory as E/Grun-tine. Each
time the discrete input fromE G ON cycles froman ONto an OFF
condition, the current value of E/Grun-tinme shall [5] be added to
the accunul ated- hours nenory | ocation.

.5.2.2.

3.1 Record Hours of peration and Date and Time of lLast
Run. (Derived fromgscro21). Values identifying the run tine and

| ast date and tine that the E/ G was operated shall [1] be stored
in computer menory. The stored EZGrun-tine value shall [2] be
incremented each ninute that the G is running. Each tine that
the E/ G ON discrete input transitions fromOFF to ON, the counter
shal | [3] be reset to zero and the current day, nonth, year, hour,
and mnute stanp (E/G start) shall be stored in conputer menory.
An alert shall [4] be generated each four hours of continuous
operation and shall [5] remain on until acknow edged.

3.1.5.2.3. Record Total Nunber of Automatic E/G Operations per
Month and per Year. (Derived from ESCI021 and ESCIO019). A val ue
identifying the nunber of automatic E/G starts shall [1] be stored
in conputer nmenory and accunul ated on a daily, nonthly, and yearly
basis. A conputer nenory |location shall [2] contain a value
representing the nunber of E/ G operations during the preceding 30
days. This 30 day rrermrEy | ocation value shall [3] be increnented
each time the discrete G ON input transitions from OFF to ON
without a rempte E/G start signal. The E/G 30 day operations val ue
shall [4] be cal cul ated by adding all values in the preceding
29-day period to the value in the daily operations nenory | ocation
as of 0000 hours each day. A conputer nenory |ocation shall [5]
mai ntain the annual val ue containing the sumof the preceding 12,
30 day periods. This menory location value shall [6] be updated
each 30 days fromthe 30 day operations val ue

3.1.5.2.4. Mnitor Engine Ol Level. The engine oil level shall
[1] be nonitored in both the engine OFF and engine ON conditi on.
There shall [2] be two float swtches activated by the oil levels
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bei ng nonitored; an uPper mnimumoil [evel shall [3] be nonitored
when the engine is off and a |lower mninumlevel shall [4] be

moni tored when the engine is running. After an engine runis
con?leted and the engine has stopped, the upper level monitoring
shall [5] be disabled for a period of two hours in order to allow
the oil to drain back into the sunp or pan. \When the two hour

ti meout i s complete, the upper level monitoring shall [6] again be
activated until the next engine run cycle is comenced. An alarm
shal |l [7] be generated when the oil level falls bel ow the m ni num
| evel established by the switch position for the currently active
switch as determned by the E/G on/off condition.

3.1.5.2.5. Mnitor Enaine Radiator Coolant Level. The radiator
coolant level shall [1] be nonitored when the EFGis off. After
an engine run is conpleted and the engi ne has stopped, the cool ant
| evel sensor shall [2] be disabled for a period of two hours.

Wien the two hour tineout is conplete, coolant |evel nonitoring
shall [3] be activated until the next enqine run cycle is
commrenced. A |l ow1|evel dac voltage shall [41 be supplied through
the ESCI to the I/O port on the cell controller. Any activation
of the ESCI contacts shall [5] initiate an alarm

3.1.5.2.6. Monitor Engine Fan Operation (Air Flow). Radiator air
flow shall [1] be nonitored any tinme the EfGis operating. A

| ow-1 evel dc voltage signal shall [2] be supplied to the cel
controller through CLOSED contacts of the air flow swtch ﬁsee
Appendix Ill, Figure 4). Radiator air flow nonitoring shall [3]
be di sabl ed when the EscIols, intrusion ESCI, indicates an open
door (or other opening). An OPEN condition shall [3] cause the
cell controller to output an alarmnessage if the E/G centrifuga
or Murphy switch indicates the EFGis ON

3.1.5.2.7. Mnitor Operation of |mersion Heater. (Derived from
ESCI012). Operation of the inmrersion heater shall be derived from
t he val ue provided by the engi ne cool ant tenperature ESCI when the
engine is not running (see 3.1.5.2.17 and 3.1.5.2.20).

3.1.5.2.8. Mnitor Operation of Engine and Equi pnent Room Fans

and Louvers. The E/G intake and E/ G room ventilation (Iouver)
ESCI(s) (see Appendix IIl, Figure 10) shall [1] provide an

i ndi cation of the open or closed position of the ventilator

| ouver (s) which control air flowin the engine room and, shal

[2] provide an al arm when the louver(s) fail to open when the E/ G
is running. Ventilator |ouver nmonitoring for the E/G shall [3] be
di sabl ed when the engine roomintrusion ESCI indicates an open
door or other opening. An alarm shall [4] be generated when the
E/Gis not running and one or nore engine roomlouvers are open
for more than 30 =1 seconds. Monitoring of the equi pment room
venti |l ator Iouverés) shall [5] have a 30-second del ay before an
alarmis generated.
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3.1.5.2.11. Mnitor and Control Engine Cranking Tine. (Derived
from ESC1021 and ESCI022). Two nenory locations shall [1] be
defined in conputer nmenory. The first shall [2] contain the value
for current E/G cranking time. The second shall [3] contain the
value for previous E/G cranking time. Both values shall [4] be
stored in seconds. The elapsed E/G cranking tinme value for the
nmost recent E/G start shall [5] be stored in nenory in seconds as
current E/G crank tine. \Wen the discrete input indicating that
the EfGis cranking transitions fromOFF to ON, this value shall
[6] be reset to zero. Wiile this input is active and the EFGis
cranking, the value shall [7] be increnmented once each second.
When the E/ G stops cranking, or the E/G centrifugal or Mirphy
swtch closes, the current E/G crank tine shall [8] be noved to a
previous crank time nenory location. Two automatic renote start
E/ G crank cycles wthout an E/G start shall [9] be permtted.
Each cycle shall [10] consist of not nore than 4, 15 second
cranking periods wth a 15 second non cranking period between
each. If the EfGfails to start after conpleting two cranking
cycles, an alarmshall [11] be generated and the renote automatic
start control function shall [12] be inhibited until reset by an
envi ronnental technician using an PMDT.

3.1.5.2.12. Monitor Position of Power Transfer Switch. The
transfer swtch position shall [1] be nonitored through the use of
an auxiliary switch (Asco 249-322 or equal) to be physically
installed on the transfer switch housing. The power transfer
switch position ESCI shall [2] provide the cell controller wth

i nformati on which denotes the current position of the transfer
switch, ¥.e., E/G or comercial power positions. [f the power
transfer swtch renains in an internediate position (i.e., in
neither the E/G or Commercial positions) for nore than 10 seconds,
an alarm shall [3] be generated for di slpl a%/. The auxiliary switch
contacts shall [4] be fed a 10 vdc supply fromthe dc power
supply, and in turn shall [5] provide this voltage as an input to
the cell controller.

3.1.5.2.13. Mnitor Engine Ol Pressure. An E/Goil pressure
transducer shall [1] be connected in series with the existing

anal og gauge supplied with the EEG  The transducer shall [2]
nmeasure pressure in the range fromO psig to 100 psig wi th out put
readable to 1 psig. 1In order to elinmnate false alarns indicating
low oil pressure when the engine is in the starting cycle, a 30 =1
second delay in the nonitoring of values, after the E/G
centrifugal or Mrphy switch closes, shall [3] be incorporated in
the cell controller. \Wen the engine is not in operation, a "*"
shal | [4] be generated for display.

3.1.5.2.14. Mnitor E/G Phase Qutput Voltage. The E/ G out put
phase voltage values shall [1] be neasured [ine-to-neutral and
shall [2] be nonitored for processing and display as line-to-line
or phase-to-phase to the nearest volt. FE/ G voltages shall [3]
display a value only when the EfGrunning ESCI is ON. \Wen the
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E/Gis in an OFF condition, a "*" shall [4] be generated for
display. A sanple display format for Commercial and E/ G vol t ages
Is as shown in Appendix Il

3.1.5.2.15. Mnitor E/G Qutput Frequency.

The E/ G power output frequency shall [1]lbe nonitored. A
frequency-to-voltage converter integrated circuit (Ic) and support
circuitry shall [2] nonitor one phase line of the 120 vac E/ G
output. The cell controller shall [3] not report frequency val ues
for 30 =1 seconds after the E/G running ESCI has transitioned from
OFF to ON. \Wen the engine is not running, the value "*" shal

[4] be generated for display. The frequency value to be
transmtted for display shall [5] be to the nearest 0.1 Hertz.

3.1.5.2.16. Mnitor E/G or Commercial Power load Current. Load
current EsSCIs shall [1] be used to nonitor the current in each
phase of a three-phase systemor in the line of a single phase
system (see Appendix |11, Figure 1). The information shall [2] be
noni tored for processing and display in units of anperes. Load
current value (line and phase) shall [3] be transmted for display
to the nearest anpere.

3.1.5.2.17. Mnitor Engine Coolant Tenperature. The tenperature
of the B/ G coolant shall [1] be nmonitored in E/G ON and OFF
conditions. \Wen the EEGis ON, the tenperature shall [2] be
transmtted for display as E/ G oPerating tenperature. \Wen the
E/Gis OFF, the tenperature shall [3] be transmtted for display
as E/G imrersion heater operation. Separate threshold linmits
shall [4] be established for each to provide alarm conditions.
The cell controller shall [5] provide an absol ute al arm when the
t enperature goes bel ow +80 or higher than +220 degrees F. An
absolute alarmis defined as one which will occur regardless of
the val ue set during SITEGEN. Coolant tenperature shall [61 be
transmtted for display in degrees Fahrenheit (°F) (see Section
3.2.3.1.2). The output of the EscI shall [7] be a dc voltage
proportional to the tenperature.

3.1.5.2.18. Monitor Engine Shutdown Tiner (Cool-down Cycle).
(Derived fromEesci-oll and ESCI-009). Mnitoring of the operation
of the 4-minute shutdown tiner shall [1] be provided when the E/G
has entered the cool-down transition prior to shutdown. This
function shall [2] not apply to no-load E/G test operation. \Wen
the power transfer switch transitions fromE Gto Commercia

power, the cell controller shall [3]1initiate a software timer
Increnenting its value once each second until the engine ON ESCI
(022) transitions fromON to OFF. |f the value contained in the
timer menory location is greater than 4 mnutes, an alarm shal

[4] be transmtted for display together with the tinmer val ue.
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3.1.5.2.19. Mnitor Engine Safety Lockout Switches Positions.
The Fositions of the E/G safety lockout relays in the engi ne panel
shall [1] be nonitored. There are four pre-existing E/ G safety

| ockout switches that function automatically if any of the

moni tored, parameters of E/ G overtenperature, E/G oil pressure,
E/ G overcrank, and E/ G overspeed are exceeded. This function
shal | [2] al so nonitor and report the position of the E/G Stop
swtch. The location of these circuits is shown in Appendix v.
An alarm shall [3] be transmtted for display when any of these
five circuits are activated (see 3.2.3.1.9).

3.1.5.2.20. Mnitor Engine ONVOFF. The position of the built-in
Auxillary Pilot (orLx) relay and the E/G centrifugal or Mirphy
switch (EsC1022) relays shall [1] be nonitored. These relays
shal | [2] provide a discrete (on/off) Escr voltage as an input to
the cell controller. \Wen the engine is not running, the oLX
RELAY is open. \Wen the start sequence is initiated, it closes
and remains closed until the en%i ne ignition is turned off. The
E/G centrifugal or Murphy switch contacts cl ose when the E/ G RPM
iRgl\slreases above 400 RPM and open when E/ G RPM decreases bel ow 400

a. \Wen the E/G centrifugal or Mirphy switch cl oses
(E£G running transitions from OFF to ON) the
foll owing events shall [3] occur within one second
of switch closure:

1. An E/G ON change-of-state message shall [4] be
stored in conputer menory for transmssion to
t he MPS and PMDT.

2. B/ G oil upper-level monitoring shall [5] be
di sabl ed .

3. A 30 =+ 1 second software timer shall [6] be
started, and, after its expiration, ESCIs for
the E/G intake air vent, radiator airflow |ow
oi | pressure safety, oil pressure, ac
frequency and ac power line voltages shall [7]
be enabled for nonitoring.

4. The nunber of E/G operations value in conputer
menory shall [8] be increnented by one.

5. E/Grun tine value in conputer menory shall
[9] be incremented for each minute that the
E/ G running ESCI is ON.

b. Wen the E/G centrifugal or Mrphy switch opens
(E£G running transitions from ON to OFF) the
fol l owi ng events shall [10] occur within one
second of sw tch opening:
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1. An E/G OFF change-of-state nessage shal | [11]
be stored in conputer nmenory for subsequent
transm ssion to the mMpPs and PMDT.

2. A two-hour software timer shall [12] be
started and, after it has expired, upper E/G
oil level nonitoring shall [13] start, E/ G OFF
cool ant tenperature nonitoring for inmmrersion
heat er operation shall [14] begin, and E/ G OFF
cool ant level nonitoring shall [15] begin.

3. Monitoring for EfGradiator airflow, |ow oi
pressure safety, oil pressure, ac frequency,
and E/G | ine output voltages shall [16] be
t erm nat ed.

4. E/ G runtime shall [17] be added to the
cunul ative E/ G runtime val ue and the current
E/ G runtime val ue shall [18] be set to zero.

3.1.5.3. Monitor ERMS and Facility Emergency Backup Battery
Systens. The ERMS shall nonitor battery float, equalizing, and
out put voltages for the ERMS UPS, and the E/G Goup batteries or
facility backup batteries as dictated by the facility
configuration.

3.1.5.3.1. Mnitor Battery Systems Float (Input) Voltage (al
Batteries). The voltages of facility backup, E/ G group, and ERMS
uninterruptable power supply batteries during normal no-|oad
"trickle" charging state (float state) shall [1] be transmtted
for display. The normal and alarmand alert voltage ranges are
unique to the battery type and configuration at each facility,
therefore, they shall [2] be individually established in the cel
controller nonitoring software during ERMS SITEGEN (see Appendi X

).

3.1.5.3.2. Monitor Battery Systems Equalizing (lhput) Voltaqge
(all Batteries). (Derived from EsCIo08 and ESCI024). The voltage
of E/G group, and facility and ErRMS backup batteries during
periodic battery voltage equalizing periods shall [1] be
transmtted for display. During these periods the battery float
vol tage range (X volts to Y volts) will be increased by an anount
(+Z volts) and a new range (X+z to Y+z) volts shall [2] be
monitored for a period of T mnutes. These voltages (X, ¥, & Z)
and their corresponding alarmvalues as well as the tinme period
"T" are unique to the battery type and configuration at each
facility and thus their alarmand alert values shall [3] be

i ndi vidual |y established in the cell controller nonitoring
software during ERMS facility SITEGEN (see Appendix I1).
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3.1.5.3.3. Mnitor Battery Systems Qutput Voltage (al

Batteries). (Derived from ESCI008 and ESCI024). The out put
voltage of E/G grouP, and facility and ERMS backup batteries shal
[1] be transmtted for display. The normal and alarmbattery
outPut vol tage ranges are unique to the battery type and
configuration at each faCJI|tK, therefore, they shall [2] be

i ndividual |y established in the cell controller nonitoring
software during ERMS facility SITEGEN.

3.1.5.4. Monitor Building Paraneters

3.1.5.4.1. Mnitor Room Tenperatures. The normal operation of
the heating, cooling and ventilation equipnent shall [1] be

nmoni t or ed usin% room tenperature ESCI(s). FE/ G and equi pment room
t enperatures shall be separately nonitored for processing and
display. The roomtenperature ESCI(s) shall [2] output a dc

vol tage proportional to the neasured tenperature.

The equi pment room tenperature shall [3] have variable alarm and
alert points, depending on which environmental conditioning system
(i.e., heating, cooling) is in operation. FE/ G battery room
tenperature alarm points shall [4] be separately set. Al room
tenperatures shall [5] be transmtted for display in degrees

Fahr enhei t.

3.1.5.4.2. Mnitor supplyand Return Air Tenperatures

Facilities may have one or nore types of environnmental
conditioning systems installed (i.e., an HVAC system separate
heating and cooling systens, etc.). Each shall be transnitted for
d|5ﬁlay by supply and return air tenperature ESCIs installed in
each equi pment’s air supply and return duct.

3.1.5.4.3. Mnitor Qutside Air Tenperature. The outside air
temperature (OAT) shall [1] be transmtted for display in degrees
Fahrenheit (°F) using a tenperature sensor device simlar to that
shown in Appendix IIl, Figure 9. A 24 vdc sense voltage shall [2]
be applied to a thermstor in series with a current-limting
resistor (nomnal 5.5 kohm). This device shall [3] be a thin film
l'inear platinumRTD. The therm stor voltage drop shall [4] be
connected to a cell controller analog input channel. The Escr
shall [5] be nounted in a shaded area in a plastic weatherproof
encl osure. The EscI shall [6] be a two-wire device requiring a 24
Vdc I nput. The current value shall [7] be nonitored and displ ayed
after processing by a linear conversion function.

3.1.5.4.4. Mnitor Air Flow for Each Forced Air Unit. The
operation of each environnental conditioning system where airflow
Is a necessary function for system operation, shall [1] be
transmtted for display. Air novenent shall [2] be detected by
the use of a properly-positioned mcro-switch and vane or other
suitable air nmotion detection arrangenment. ESCIs shall [3] be
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to start. The unit stop signal shall [5] be applied for 5
seconds. \Wen the unit stop signal is initiated the cel
controller shall [6] process an MpS and PMDT di splay for
initiation of the stop sequence, E. G, "STOP SEQUENCE I N TI ATED".
After the unit has stopped, the cell controller shall [7] process
the follow ng nessages for display:

1. Engine CGenerator OFF
2. Heater, Ventilator, A/ C or HVAC) OFF .

G her cell controller nessages that shall [8] be generated for
di spl ay when required are:

1. Automatic Thernostat (DI SABLED or ENABLED)
2. ERMS control of Tenperature (DI SABLED or
ENABLED
3. MPS and PMDT manual tenperature contro
(D SABLED or ENABLED)

3.1.5.6.1. Provide Renpote Engine START and STOP Control. Control
shal | be ﬁrovided for renotely starting and stopping the E/G
through the use of a 24 vdc start and a 24 vdc stop relay as
follows (see 3.2.4.1):

a. Renote Start - Upon receipt of a renote start
command from the Mps and pMDT, the cell controller
shal | [1] energize the OLX relay (see Appendix V)
and shall [2] 1nitiate an automatic E/ G start
cycle that shall [3] be controlled by the cel
controller. The automatic start cycle shall [4]
consi st of 4, 15-second cranking periods each with
a 15 non cranking period between each. Two
automatic starting cycles shall [5] be permtted
w thout E/G start occurring. At the conpletion of
the second starting cycle without E/ G start,
further renote start attenpts shall [6] be
inhibited until the cell controller is reset by an
onsite environnental technician using a PMDT.

b. Renote Stop - Upon receipt of a renote stop
command from the mMps and pMpT, the cell controller
shal | [7] de-energi ze the oLx rel ay.

3.1.5.6.2. Heating, Ventilation, Cooling and HVAC System Contr ol
(ON/OFF). Three nodes of operation for renmotely starting,
stopping, and controlling the individual heating, ventilation
cooling, and HVAC systens [1] shall be provided:

a. Nornmal System Operation

b. ERMS System Control Operation

c. MPS and PMDT (renote manual) System Contro
Operation
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Under normal system operation, the local facility thernostat(s)
control the operation of the environnental conditioning

systen(s). In the ERMS system (b) control node, the | ocal
thermostat(s) that normally control the operation of these systens
shall [2] be electrically isolated fromthe associated equi pnent
and a desired tenperature set point shall [3] be entered through
the MPS and PMDT. In this node, the cell controller shall [4]
control the roomtenperature wthin a preset range of + 2° F using
input(s) fromthe roomair tenperature ESCI. |In the renpte manua
(c) node, the local facility thernmostat(s) shall [5] be disabled
and the mMps and pMDT operator shall [6] manually command the
appropriate equipment ON and OFF

3.1.5.7. lnput/Qutput Display Support.

a. The cell controller mcroprocessor shall perform
the follow ng functions:

1. User lInterface Function. This function shal
[1] require a menu driven, full screen display
at the pMDT | evel that shall [2] allow the
sel ection and execution of all data
processing, nonitoring, controlling, and
system adm ni stration and anal ysis functions
(see Appendix I1). The sanme data (but not
necessarily in the same communi cations
protocol data format) provided to the pPMDT via
Interface 2 shall [3] be provided to the Mps
via Interface 1 (see Appendices | A and 1B).

b. The pMpT shall [1]1 perform and the cell controller
shall [2] provide data for the follow ng functions:

1. Print Function (Screen): This function shal
[1] al low the operator to print a |ogical
group report. A logical grouping shall [2] be

efined as: a.) A Facility Goup show ng
status of: room and OAT tenperatures, fire
and snoke ESCIs, i ntrusion ESCIs, | ouver
ESCIs, obstruction light ESCI; b.) Engi ne
Generator Goup showing all E/Grelated data
points except tinmers; c.) HVAC G oup show ng
all heating, air conditioning, and ventilation
related data points; d.) E G Timers Goup
showing E/G crank tinmes and E/ G current and
cunul ative tines; e.) Term nal G oup show ng
communi cation related data points; £.) Master
G oup showing all ERMS G oup data points.
This function shall [3] support the generation
of reports defined in paragraph 3.2.2.9.

2. Aarm Print Function (Screen): Selection of
this function shall cause the output in print
format of a report of all ERMS data points
that are currently in an alarm state.
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Digital Data Point Print Function: Selection
of this function shall permt the output in
print format of a status report for all data
points containing values fromdigital and

di screte ESCIs .

Anal og Data Point Print Function: Selection
of this function shall permt the output in
print format of a status report for all anal og
data points containing values from anal og
ESCIs.

Message Function (Screen): Selection of this
function shall permt the posting of MPS and
PMDT entered nessages of up to 80 characters
in length for transmssion to the PMDT and MPS.

Message Storage Function (Screen):  Selection
of this function shall permt the entry and
storage of a message of uF to 450 characters
in length which may be called up for display
on the Mps and pMDT CRTS.

Date and Tine Set and SITEGEN Function
(Screen): Selection of this function shal
permt the operator to set the current System
time and date and to input facility unique
vari abl e paraneters.

View Setpoints Function (Screen): Selection
of this function shall pernmt the operator to
i nspect the high, low, and tine delay (see
screen sps2, Appendix |I1) thresholds for each
applicable data point.

Chancre Setpoints Function (Screen): Selection
of this function shall permt the user to
change the thresholds and tine del ays of
applicabl e data points.

10. Mode Change Functi on: Selection of this

function shall allow the PMDT user to toggle
bet ween | ocal (PMDT) and renote (MPS) npdes of
oper ation.

11. Change-of-State Di splay Functi on: Sel ection

12.

of this function shall permt the dunping of
the Alarm Return to Normal, and Change of
State nmessage buffers to the PMDT and MPS
consol es.

Anal og Adj ustnment Function: Selection of this
function shall Bernit the adjustnment of al
anal og out puts by varying the respective

of fset and scal e.
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Interface Nane | NTERFACE TYPE
ERMS-TO-MPSH HARDWARE RS-232 DTE ( MODEM)
ERMS-TO-PMDTH HARDWARE RS-232 DCE ( HARD

W RED)
ERMS-TO-MPSS SOFTWARE (see Appendix 1)
ERMS-TO-PMDTS SOFTWARE (TBD* + GFS Tandem 6530

emul ati on software) (see Appendi x
IB)

Interface protocol to be provided by the CGovernment.

Har dwar e-t o- Hardware External Interfaces.

a.

EIINOO1 - This interface (see Interface 1, Figure
2) shall [1] neet all interface requirenents of
EIA Standard Rs-232 with regard to physical
connection and the interchange of data, timng
and control signals for synchronous transm ssions
at 2400 bits-per-second, electrical signal
characteristics, and nechanical connections.

| nterface connectors for systems comunication
ports on the ErRMS shall [2] be 25-pin, D-type,
femal e-configured as Data Term nal Equi prent
(DTE). |If equipnment separation is such that _
modens are not needed, the Governnent will provide
a "null" nmodemincluding circuit interchange and
timng source.

EIIN002 - This interface (see Interface 2, Figure
2) shall [1] meet all interface requirenents of
EIA Standard RS-232 with regard to Physical
connection and to the interchange of data, timng
and control signals for both synchronous and
asynchronous transm ssions, electrical signal
characteristics, and nmechanical connections.

| nterface connectors for systems comunication
Ports on the ERMS shall [2] be 25-pin, D-type,

emal e-configured as Data Communications Equi pnent

(DCE).

Har dwar e-t 0- Sof tware External Interfaces. No

interfaces are defined for ERMS.

Sof tware-to-Software External Interfaces.

a. EIIN003 - This shall [1] be a software-to-software
MPS interface that shall performin accordance
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with the requirenments of Appendi x IB (See Section
3.1.4.b.5). Al data exchanges between the ERMS
and the Mps, RMSC, or RCE shall [2] be in the form
of nessages or franes that adhere to the protocols
referenced in apgendix | A, ERMS | ogical unit (LU)
addresses shall be limted to the range from
hexadeci mal 80 through hexadeci mal FE as required
in FAA-E-2738. This interface shall [3]
accommodate the MPS as the primary station that
controls the sequence of data interchange and
recovery operations within the data link and shal
[4] include:

1. Initialization

2. Organization of the data fl ow

3. Re-transmission control

4. Al recovery functions at the data link |evel

Each ERMS shall| [5] 'be designated as a

separ at el y-addressed secondary station gexcept
when connected to an RCE) and shall perform
communi cation functions as directed by the prinmary
station, including:

1. Accepting data (commands and nessages) from
the primary station

2. Sending data, status, or other ERMS-related
information to the prlnarr station in response
to data comuni cations polling as referenced
i n appendi x | A

3. Returning positive and negative responses to
the primary station in response to data
communicatins polling as referenced in
appendi x A

b. EIIN004 shall [1] be a software-to-software
interface that shall [2] neet the requirenments of
an interface protocol to be defined by the
Government and Tandem 6530 PC enul ation software
to be furnished by the Government (see Appendi x
IB).

3.1.6.2. Internal Interfaces. Internal interfaces are those
hardwar e and software interfaces required to achi eve ERMS contr ol
monitoring, and operational functions. They exist within the
environment of the cell controller and its interfaces (I1/0 ports)
(I0Ps), CPUs, nenory systens, and ESCI interface nodules; and the
associ ated EsCIs, relays, and switches, that are installed on or
are within the facility and its equipnent.
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3.1.6.2.2. HWCI-to-HWCI Interfaces. The following table |ists
the internal ERMS configuration item hardware-to-hardware
interfaces based on HWCI Nunbers:

TABLE ||
HARDWARE | NTERFACES

HWCI FLOW HWCI TYPE
HWCIO0O01 - HWCIO002 ac POVNER
N/A HWCIO0O03 dc PONER

HWCIO004 DI SCRETE/ ANALOG ESCI-LOCAL
HWCI004 acs/dc CONTROL- LOCAL

HWCIO0O05 REMOTE E/ G DI SCRETE/ ANALOG ESCI
HWCIO005 REMOTE E/ G ac/dc/CONTROL
HWCIO006 COVMVAND/ CONTROL/ DATA

HWCIOO07 COVMVAND/ CONTROL/ DATA

tt1t11

HWCI = Hardware Configuration |tem
FLOW= Direction of electronic energy novenment
TYPE = Characteristic(s) of the electronic energy

e The following information is provided for reference in
identifying the HWCIs used in the table above:

HWCI DESCRI PTI1 ON

001 CELL CONTROLLER

002 UPS

003 ESCI dc POVER SUPPLY

004 EsSCis, SWTCHES, CONTROL DEVI CES (| NTERFACE
3)

005 DISPLACED E/G UNIT (INTERFACE 4)

006 MPS COVMUNI CATI ONS | NTERFACE (| NTERFACE 1)
007 PMDT | NTERFACE (I NTERFACE 2)
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The follow ng table defines

_ ERMS configuration item hardware-to-software
interfaces based on HWCI and CSCI Numbers:

TABLE 111

HARDWARE TO SOFTWARE

CSCI002
CSCI003
CSCI004
CSCI005
CSCIO006
CSCI007
CSCI008

FI RMMARE

FI RMMARE

PROGRAMVABLE
PROGRAMVABLE
PROGRAMVABLE
PROGRAMVABLE
PROGRAMVABLE

Hardware configuration item _
Conputer software configuration item

Non-vol atile (static or

Random access nenory

Read only nmenory

Programmabl e read only nmenory
Erasabl e progranmabl e read only nenory

ROM PROM EPROM
ROM PROM EPROM
NVRAM

NVRAM

NVRAM

NVRAM

RAM

battery maintained)

The followng information is provided for reference in identify
ing the cSCis used in the table above:

CSCI DESCRI PTI ON

001 OPERATI NG SYSTEM NUCLEUS

002 DATA |/ O MANAGER

003 MULTI - TASKI NG MANAGER

004 MONITOR/CONTROL/COMM/ANALYSIS APPLI| CATI ONS
005 ESCI | NPUT OFFSET/ LI NEARI TY ADJUSTMENT

006 ACCESS SECURI TY

007 PROGRAMM NG LANGUAGE( S)

008 PMDT DI SPLAY APPLI CATI ONS
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TABLE |V
(contd.)
SOFTWARE- TO- SOFTWARE | NTERFACES
Ccsc1 TYPE FLOW CSCI
CSCIO005 | NDI RECT CSCIO0O01
OFFSET/ SCALE APPLI CATI ONS OPERATI ON - CSCI002
OPERATI ON - CSCI003
| NDI RECT CSCI004
OPERATI ON o CSCIO006
OPERATI ON - CSCIO007
CONTRCL - CSCI008
CSCIO006 OPERATI ON - CSCIO001
SECURI TY APPLI CATI ONS CONTROL - CSCI002
CONTRCL - CSCI003
CONTRCL - CSCI004
CONTRCL - CSCIO005
CONTROL - CSCI007
CONTRCL - CSCIO0O08
CSCI007 | NDI RECT CSCI001
PROGRAMM NG LANGUAGES CONTROL - CSCI002
OPERATI ON o CSCI003
CONTRCL - CSCI004
CONTRCL - CSCI005
OPERATI ON - CSCIO0O06
| NDI RECT CSCI008
CSCIO008 | NDI RECT CSCIO001
PMDT DI SPLAY APPLI CATI ONS OPERATI ON - CSCI002
| NDI RECT CSCI003
OPERATI ON - CSCI004
OPERATI ON - CSCI005
OPERATI ON - CSCIO0O06
| NDI RECT CSCI007
Interface Type Definitions
COMVAND: Transmts data that may cause the
execution of a cscI
EXECUTI ON: Transmts the response to a command
CONTRCL: Allows or disallows the execution of a CSCI
OPERATI ON: Transmts the csc1 performance data for a

specific function _
| NDI RECT: No direct data interface exists
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3.1.7. CGovernnent-Furnished Resources. The follow ng resources
are government furnished:

a. MpS and PMDT interface requirenents docunents
b. Tandem PC 6530 term nal emrul ation software

c. PMDT hardware and software

d. MpS interface sinulator

e. NAILS Master Plan

£. Facility Draw ngs

g. Installation Location and Type Data

3.2. System Characteristics.

3.2.1. Hardware Characteristics. The ERMS hardware shall be
defined as those itenms described and defined in HWCIOO01 through
HWCIO007 (see 3.1.4.1) plus enclosing cabinets or supporting
rack(s), EMI tubing, flexible tubing, ESCI nmounting hardware,
tw sted pair shielded ESCI connection wire, termnal blocks and
associ ated mounting equipnent.

3.2.1.1. Manufacture. The ERMS (cell controller and al
conponents supporting the cell controller) shall [1] be standard
commer ci al products which are currently offered for sale by nore
than one vendor and are currently in production. The cel
controller and its conponents shall [2] be of the sane
model / series throughout all systems procured.

3.2.1.2. Conponent Construction. All conponents shall [1] be
contained in netal cabinets or housings in accordance with NEMA
Standard publication ICS 6-1983. Al conponents shall [2]

wi t hstand the environnental conditions defined in Table I A and IB.

3.2.1.3. Mdularity. The cell controller systemshall [1] be
modul ar in design wth a plug-in CPU, 1/0O (interfaces) frames or
assenblies, and shall [2] accept plug-in interface units for al
hardware interfaces, i.e., (PMDT, ESCI nodules, controllers, UPS,
communi cati ons equi pnent, etc.).

3.2.1.4. Conponent Marking. Al nmjor assenblies,

sub-assenblies, circuit cards, cables, and devices shall be
permanent|ly marked with the manufacturer's part identification
date code and serial nunber in accordance wth and FAA-STD-012 and
FAA-G-2100.
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3.2.1.8. 2. UPS Batteries. The UPS batteries shall [1] have an
anp-hour rating sufficient to support the ERMS |oad for a m nimum
of two (2) hours with the inverter operating at full rated | oad.
They shall [2] meet the requirenents of FAA order 6980.24 for use
in an electronic environment. The batteries shall [3] be
contained within the UPS and shall [4] be protected from
overcurrent conditions by a readily-accessible in-line fuse of the
proper size. Batteries shall [5] have an operational life of 10
years. The UPS shall [6] contain an internal charge state

mai nt enance and rechar?ing systemthat will recharge discharged
UPS batteries to 90% of full capacity in 2 X N hours (where N =
the discharge tine in hours) or less after restoration of line
power .

3.2.1.8.3. UPS Inverter. The UPS inverter shall [1] be of pulse
wi dth nodul ation design with a sine wave output. Ferroresonant
type units and units which produce a square wave or stepped wave
output are not acceptable. The output voltage shall [2] be 120
Vac, +6% or -10% under full load. The output frequency shall [3]
be 60 Hertz +/- 1%.

3.2.1.8.4. ESCI Power Supply. A |ow voltage dc power supply
shal | [1]1 be provided to support ESCI operation. The power supply
shal | [2] possess internal overvoltage protection, and shall [3]
use conpression-type screw termnals for 16-gauge mininumwre

si ze.

3.2.1.8.5. Plugs and Connections: All electrical equipment using
120 vac shall [1] be equi pped with a m ni num 6-foot, 3-wire power
cord wth plug. Al other plugs and connections shall [2] be as
defined for the appropriate hardware interface or configuration
itemin accordance with FAA-G-2100.

3.2.1.9. Cell Controller. The cell controller shall [1] not be
constrained with regard to the nunber of cpus, or the maxi mum
amount or type of nenory enployed, to neet requirements. Al|l HWCI
devi ces shall [2] be connectable to, or disconnectable from the
cell controller while it is in operation wthout adversely
affecting function or performance. The PMDT and

Tel ecommuni cations 1/0 ports shall [3] interface to the cel
controller by neans of an electrical interface defined by EIA
RS-232, specifically, a 25-pin, D-type, female connector,
configured as DTE.

3.2.1.10 CPU(s) and Data Storage (Menory) The CPU(s) shall

[1] process data contained in the program nenory and data

storage. Program nenory shall [2] be available in a comnbination
of non-volatile random access nenory (NVRAM), and progranmmabl e
read-only menory (PROV. Figure 3 provides information concerning
menory types, relationships and uses.
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a. The NvraM shall [1] be of the conplenentary netal
oxi de sem conductor (CMOS) type, shall [2] have a
battery backup systemfor the retention of al
menory for a period of three (3) nonths, and shal
[4] require no external or special vents for the
battery. The battery shall [5] be replaceable
m@%hout | oss of nenory integrity with the ac power
of f.

1. A visual indication of backup battery status
shall [1] be provided. A local visual alarm
shal |l [2] be provided before battery failure
and subsequent nenory | o0ss.

2. Provision shall be made for connecting an
external dc voltage to the systemto provide
auxiliary protection for CMOS NVRAM nmenori es.

3. The program nenory size shall [1] be a m ninmum
of 32K bytes (16-bit words) and shall [2] be
expandible in mninmumincrenents of 2K bytes.
Program nenory shall [3] be expandable in the
field by card or chip exchange. Available
menory shall [4] exceed required nenory at
| east 100% in the fully-functioning, maxi mally
configured ERMS where nmaxi num ERMS
configuration is defined as one in which al
HWCIs, ESCIs, and CSCIs are installed and
ﬁpepating in the maxi mum nunbers specified

erein.

b. A key-locking arrangenent shall prevent nmenory
modi fi cation.

3.2.1.11. 1I/0 Devices (Interfaces 3 and 4). The cel

controller's Interface 3 and 4 1/0O structure shall [1] support
multiple types (i.e., analog, discrete, ac, dc) and quantities of
/O nodul es. The ERMS shall [2] enploy specific interface voltage
| evel standards for discrete and analog voltages. The discrete dc
voltage levels shall [3] be based on a 24 vdc power rail used to
interface to the | ow voltage dc power systens. To nininze

el ectromagnetic interference and radio frequency interference (EMI
and RFI) effects, ac voltages higher than 48 vac shall [4] not be
presented to the cell controller 1nterface; analog input voltages
to the cell controller shall [5] be scaled between 0 vdc and 10
Vdc..

a. The cell controller shall [1] accommbdate a
m ni mum of 64 discrete inputs and 32 discrete
outputs. |/O interface nodul es acconmobdati ng nore
than one discrete I/0O shall [2] performtheir
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i ntended functions,
to the cel

when installed and interfaced

controller, as a single nodule,

mul tiples of the sane nodule, or as m xes of

di fferent

b. Al cel

nodul es.

controller inputs and outputs shall be

operable as discrete (on/off) inputs or outputs.

1. The follow n
out puts sha

types of discrete inputs and
[1] be available. They shall

[2] have a m ninum of one (1) channel and not
nore than twelve (12) channels on any single

[/ O nodul e:

| NPUTS QUTPUTS
12 Vac/dc 12 vdc
24 Vac/dc 24 vdc
48 Vac/dc 48 Vvdc

2. Discrete inputs shall [1] be guaranteed ON if
78% or nmore of nominal voltage is present, and
shal | [2] be guaranteed OFF if 20% or |ess of
the nom nal voltage is present.

3. Mnimumisolation between 1/O and | ogic
vol tages shall be 1,500 V RMS or greater
Optical circuit isolation techniques are
preferred for use to achieve this requirement.

4, The ac discrete outputs shall [1] be rated at
20 anperes inrush, 2 anperes continuous, and
12 anperes nmaxi mum for 33 mlliseconds (ms).
dc discrete outputs shall [2] have a 2-ampere
continuous rating. Al outputs shall [3] have
3-ampere normal fuse protection.

5. Each discrete input and output shall have an
LED or other visible indication of on/off
st at us.

The system shall provide control functions via a
sig%le-pole doubl e-t hrow (spDT) rel ay out put
modul e.

1. The sppT relay output nodule shall have a
m ni num of one (1) channel and not nore than
twel ve (12) on any single output nodule.

2. Each relay shall be a formC type relay W th
the normal |y open (N.0.) or nornally closed
(N.C.) contacts junper-sel ectable.
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1. Shall enFon the sane hardware conponents as
the local (interface 3) I/ O arrangenent except
for any unique (internal interface) data
conmuni cation requirenents.

2. Shall [1] not require nore than a single cable
run of: shielded, six twisted pair, not |arger
t han #22 AWG; stranded wire or coaxial cable;
or fiber optic cable. If provided by fiber
optic nmedium the appropriate optica
transm ssion and transducer interfaces shall
[2] be supplied.

3. Shall provide remte comunication |/O speeds
sufficient to insure conpliance with the
requi rements of paragraph 3.1.5.

4. Shall provide any nunber of renote discrete
and anal og 170 points (up to the CPU system
capacity).

5. Shall [1] provide diagnostic lights. Lights
shal | [2] be available to indicate nodul e
power, continuity, and parity status. Self
test diagnostic nmessages shall [3] be
available to transmt to a higher-leve
processor or to a local term nal

6. Physical dimensions of this unit shall be in
accordance wth paragraph 3.2.1.6.

3.2.2. Cell Controller oOperating Characteristics. The ERMS cel
control l er shall possess the follow ng characteristics:

3.2.2.1. Mcroprocessor (Operatins System Characteristics. The
operatln? system shall [1] be conflqurable by the pMDT and MPS to
support fromthe mnimumto the full range of ERMS operationa
functions and Interface 3 and 4 Esci |/ O points. The operating
system shal|l [2] be a product currently offered for sale in the
commercial environment with at |east 50 systens in current

operati on.

a. Provisions shall [1] be made for the operating
systemto check all logic words for parity when
read fromnenory; this is in addition to nornal
CPU fault control processing. A parity error
shal | [2] cause a systemrestart. If a second
successive parity error occurs, an inmediate
shutdown of the ERMS shall [3] occur with both an
alarmto the MPS and an on-equi pnent vi sual
indication. An attenpt shall [4] be nade to
transmt the alarmto the MpS and PMDT before ERMS
shut down.
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shall [2] include, as a mninum arithnetic
operators of: addition, subtraction,

mul tiplication, division, exponentiation,

| ogarithns, and conditional operators.

Condi tional operators shall [3] include, as a
mnimm equality, inequality, greater than,

| ess than, greater than or equal to, and |ess
than or equal to. These features shall [41 be
avail able in signed, double-precision

integer, and scientific notation.

The operating systemshall [1] be able to
rocess data in lists or in tables. These
ists shall [2] be at least 16 bits w de and

255 records long. Data processing shall [3]

include a conditional nmathematical sort

function having a worst case sort capacity of

200 X 16 bit word itens in not nore than 200

ms. The cell controller shall [4] al so

generate FIFO and LIFO stacks. The cel
controller shall [5] be able to pass the
results of sorts to other files and registers.

The operating system shall [1] use the

Bool ean | ogi cal operations of AND, OR
EXCLUSI VE OR, [INCLUSIVE OR NOT, and COWPARE
It shall [2] have matrix logic sufficient to
process matrices of up to 16 bits X 255
records. Matrix logic functions shall [3]
include all Bool ean operations described above.

The nunerical data for a math function, data
list, or matrix, shall be able to be input
from ERLL tiners, counters, keyboard entries,
hi gher |evel processors, and other nath
functions, data lists, or matrices.

The operatin? system shal | [1] be able to use
the results from math functions, data handling
functions, and matrix functions for presets to
ERLL timers and counters, and for operating
systemoutputs. Results from these functions
shall [2] al so be accessable for processing
and di splay on MPs and pMDT CRTS.

3.2.2.1.1. Self Diagnostics

a.

The operating systemshall [1] perform a

sel f-diagnostic process each scan cycle. Any
errors detected shall [2] be reflected as an
error message stored in menory for subsequent
transfer to the Mps and pMpT. The cel
controller shall [3] allow the sel ection of
one of three nobdes of operation after a
failure: I nredi at e ERMS shut down, ERMS reset,
and ERMS continued operation.
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b. The self-test diagnostic function of the
operating systemshall [1] include, as a
mnimum  nenory checksumtesting, and the
"wat chdog" nonitoring of the total process
time required for one conplete system scan,
whi ch shall [2] not exceed 200 ms (+50ms)
including: programlogic, HWCI service, and
self-test times. The total system process
time fromreceipt the first character of a
command input at an interface to the arriva
of the first character of output data at the
same interface, including the system scan,
shal | [3] not exceed 1 second (+ 50ms). A
Wat chdog Timer shall [4] signal the type of
system error causing excess processing tine
and shall [5] enunciate a timng error to the
MPS and PMDT. All timing errors shall [6] be
reported as systemerrors to the MPS and PMDT
to be transmtted for display during any
operator intervention;, a system status and
fault isolation selection shall [7] be
available from the main nenu which shal
display the status of all system tests.

3.2.2.2. Program Memory Characteristics. The CPU(s) shall be
supported by the program nenory and data storage (See Figure 3).

a. The entire progran1nennry (32K bytes) shall [1] be
avail abl e for user high level |anguage program
storage. Qperating system resident or Interna
housekeeping and utility programs shall [2] not be
contained in this nmenory area.

b. A mnimmof 512 internal storage menory | ocations
and registers shall [1] be available for data
storage. These registers shall [2] be independent
of, and in addition to, program storage nenDrY.
Total data storage capacity shall [3] be not |ess
than 32K bytes. Any internal nmenory |ocation
shal|l [4] be able to assume a relay, latch relay,
one-shot, timer, or counter function.

c. A mninumof 32K bytes of user utility nenmory (see
figure 3) shall be available.

3.2.2.3. Data I/O Management Characteristics. The cel
controller shall performthe follow ng Data I/ O Managenent
functions w thout degrading or interrupting the nonitor and
control functions being perforned.

a. The cell controller systemshall [1] have a
function for storing, and for formatting for
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installation termnal. No additional termnals
shall [3] be required to configure, program or
reprogramthe cell controller to performits

I ntended function(s).

Software to support two serial I/O interfaces
shal | be provided.

1. Interface 1 shall [1] have a 4K sequenti al
character buffer available and have software
programmabl e baud rates from1200 to 19.2K, in
sequential steps (2400, 4800, and 9,600).
Interface 1 shall [2] be defined as the renote
MPS communi cation port and shall [3] support
t he communi cation protocol defined in Appendi x

| A
2. Interface 1 shall [1] support conmunication
usi ng RS-232 conpatible devices. In addition,

Interface 1 shall [2] support inplenentation
of the follow nfq protocols: ADpccp, SYNC,
HDLC, and SDLC fram ng nodes with error
checki ng.

3. Interface 2 shall [1] be the PMDT nonitorin
and control interface. This interface sha
[2] be capabl e of conmunication using RS-232
devi ces (see Appendix IB).

4, Interface 2 shall [1] have a 4x sequenti al
character buffer and shall [2] have software
or switch programmbl e baud rates from 1200 to
19.2K, in sequential steps (2400, 4800, and
9600) .

5. lInterface 2 shall support the protocol and
PMDT requirenents as specified in Appendi x IB.

The ERMS shall continue to performits intended
function in the absence of higher level polling or
conmmuni cati on

The cell controller shall [1]1 sense the carrier
detect (CD defined in EIA RS-232) for |oss of
carrier. Loss of carrier shall [2] result in the
cell controller automatically accepting entry from
the [ ocal PMDT port. Security access shall [3] be
controlled locally.

The cell controller shall [1] sense the |oss of
polling. Loss of polling shall [2] result in the
cell controller automatically accepting entry from
the | ocal PMDT port.
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3.2.2.5 Application Software Characteristics. The seven ERMS
applications of renmpte nonitoring, status and alarm reporting
remote control, fault isolation, on-line data recording and data
managenent, data anal yses, and specialist access and security
shall [1] be devel oped and inplenented using the PMDT to achieve
opti mum man-nmachine interface conpatibility., The ERMS cel
control ler shall [2] be programmable in a "high level" |anguage
(to include ERLL IanguaPe), provide the functions of arithnetic
operations, function calls, subroutine calls, and shall [3] _
rocess loop definitions. The high level l|anguage and application

ayer prograns shall [4] be transportabl e between systens of
common manufacture, as well as between differing nmanufacturers,
using the sane operating system

a. The cell controller shall provide ERMS data for
use by MPS and PMDT data presentation _ _
aﬁpllcatlons. PMDT data presentation applications
shall be developed to provide full screen data
di spl ays as shown in appendix Il, Screen
Presentation of Paraneters.

b. The menory resident cell controller application
software shall provide renote nonitoring, status
and alarm and alert reporting, renote control,
fault isolation, on-line data recording, data
managenent, and specialist access and security for
use by MPS and PMDT formatted screen displays.

c. The pMDT control and graphic presentations shal
conformto the followng specifications:

1. Color presentations shall [1] use red to
enunciate alarms. This shall [2] include
features to highlight the alarm by red
background video, or red characters (shall [3]
be flashing), or any conbination thereof.

2. Color presentations shall [1] use yellow to
enunciate alerts. This shall [2] I nclude
features to highlight the alert by yellow
background vi deo, or yellow characters.

3. Color presentations shall use green to
enunciate normal or return-to-normal
condi tions.

4. Mnochromatic display presentations shall use
hi ghlighted flashing video when displaying the
alarm and alert conditions; and highlighted
only when displaying return-to-normal
condi tions.

5. Gaphical PMDT presentations of parametric
data such as analog neters, shall [1] be
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represented by the follow ng display nodes and
rates: I ncrease values upward on the vertica
axis, and clockwi se on a rotational axis;
increase values to the right on a horizonta
axis. Discrete paraneters shall [2] be
presented as ON when up usin% the vertical
axis, and right when using the horizonta

axis. Al analog presentations shall [3] be
scal ed appropriately to the intended function
and may enploy absolute data w ndows for
clarity and accuracy.

The user shall not be required to convert any ERMS
data presented on the MPS and PMDT di spl ays.

1. A data for display shall [1] be scaled by
the cell controller prior to output to the
pMDT and Mps. Val ues displayed shall [2] not
require additional references to determ ne
t hei r meani ng.

2. Data shall not be presented to the user at
rates greater than 5 value changes per second.

3.2.2.6 ESCI |/ O Processing Characteristics. O fset scale and

adj ust ment tables, alarm confidence count tables, alarmdelay
tables, and alarm and alert threshold tables shall be provided.

a.

The cell controller shall [1] provide for
ad%ustnent of raw ESCI input through the use of
software scales and offsets. The scal e adjustnent
shall [2] be a multiplication factor corresponding
to the slope of the characteristic curve
associated with a particular EsCI. The offset
shall [3] be a positive or negative adjustment
corresponding to the Y-intercept of the
characteristic curve associated wth a particul ar
ESCI. This process shall [4] permt the

mnim zing of accuracy errors introduced by
nonlinearity or drift of ESCI output val ues.

An al arm confidence count table conparison val ue
(local or renote user-keyboard-configurable val ue)
shall [1] be defined for each EscI. The
confidence count table conparison value to be

mai ntained in cell controller nmenory shall [2] be
in scan-cycle units. The confidence count event
val ue counter shall [3] be increnmented by one
during each successive scan cycle that the ESCI
value is outside alarmand alert threshold val ue
limts. The confidence count event val ue counter
shal | [4] be restarted from zero anytime that the
ESCI neasured value returns to within normal
limts. \When the value in the confidence count
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e. Execute Bool ean operators.

f. Execute operations based on counters and tinmers.

3.2.2.9. Fault lIsolation Characteristics, The ERMS software
system shal | provide the follow ng data processing for display;
and data retrieval, analysis, and reporting functions for ERMS
fault isolation:

a. The cell controller shall [1] maintain in conputer
menory the status of each EScCI and cell controller
system di agnostic message that is currently
?enerating an alert or alarm value. Upon request

romthe mMps and pMDT the cell controller shal

[2] output for display the ESCI nane, ESCI val ue,
ESCI threshol d val ue exceeded, and date and tine
of initial occurrence; system diagnostic nessages
shal|l [3] be simlarly output for display.

b. The cell controller shall [1] provide a History of
Alarns report with inclusive fromand to dates and
times input fromthe mps and pMDT. Al arm dat a
shal | [2] be available for the preceding 100
events.

c. The cell controller shall [1] provide a History of
E/G Start report with inclusive fromand to dates
input fromthe Mps and pMpT. Start data shall [2]
be available for the preceding 100 starts.

d. The cell controller shall [1] provide a History of
Control Activities report by unit controlled, type
of action, tine, and date. Data shall [2] be
avai l able for the preceding 100 events.

e. The cell controller shall provide a Report of
Average Analog Values for fromone to all ESCIs,
for up to 100 hours.

£. The cell controller shall provide a Report of
Digital Events by EsCI, tine, and date for the
precedi ng 100 events.

g. The cell controller shall provide a Report of a
sel ected anal og ESCI value with update every
second.

h. The cell controller shall [1] provide a report of
Commerci al Power Failure, including date, time and
duration by nonth and year. Data shall [2] be
avai l able for the preceding 100 events.

i. The cell controller shall [1] provide a Report of
E/G Failure to Start, to include date and tine, by
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month and year. Data shall [2] be available for
t he precedi ng 100 events.

j. The cell controller shall [1] provide a Report of
Facility Average kw and kwh El ectrical Power
Consunption, by nonth and annually, |nclud|ng peak
value and m ni num values. Val ues shall [2] be
derived from a conputation using input voltage,
phase currents, and a power factor constant
provi ded during SITEGEN.

k. The cell controller shall provide the follow ng
values in a consolidated report:

1. E/G cumulative run tinme in hours and tenths.

2. E/Grun tine (last run) in hours and tenths.

3. E/Gcranking tine in seconds for the last two
start events.

4. FE/ G operations per nonth and annually.

3.2.3. ERMS Sensor Confiquration Item(ESCI) Characteristics
Al EsCis shall nmeet or exceed the requirenents as specified i
the follow ng Tables and Sections:

TABLE V
ERMS ESCI OUTPUT MEASUREMENT CRITERIA
ESCI NUMBER ESCI TYPE ETE ACCURACY ETE RESPONSE TIME
001 ac VOLTAGE +3.0 Vac 0.5 SEC./VOLT
ALTERNATING CURRENT
002 0-100 AMPS = 5 AMP +3.0 AMP 0.5 SEC./AMP,
ALTERNATING CURRENT
002 0-400 AMPS +20 AMP +8.0 AMP 0.05 SEC./AMP.
LIQUID FUEL QUANTITY
007 0 - 2,000 GALLONS +5.0 GAL 3.0 SEC./GAL.
LIQUID FUEL QUANTITY
007 0 - 5,000 GALLONS +8.0 GAL 30.0 SEC./GAL.
LIQUID FUEL QUANTITY
007 0 - 10,000 GALLONS +10.0 GAL 60.0 SEC./GAL.
008 dc VOLTAGE +0.05 Vdc 1.0 SEC./VOLT
010 LIQUID PRESSURE +1.0 psig 1.0 SEC./LB,
011 ac FREQUENCY +0.3 HZ. 0.16 SEC./HZ.
012 LIQUID TEMPERATURE x2.0° F 5.0 SEC./°F
013 AIR TEMPERATURE +2.0° F 5.0 SEC./°F
014 AIR _TEMPERATURE x2.0° F 5.0 SEC./°F
015 AIR_TEMPERATURE x2.0° F 5.0 SEC./°F
025 DIRECT CURRENT +3.0 AMPS. 3.0 SEC./AMP.

ETE ACCURACY = end-to-end accuracy: The degree to which the
output value measured at Interface 1 or 2 may be allowed to
deviate from the actual value being measured by the ESCI;
specifies the maximum allowable error from all sources.

ETE RESPONSE TIME = end-to-end response time: The maximum time
differential that may exist between the occurrence of a value
change and the appearance of that value change at Interface 1 or 2



FAA-E-2835
-60-

month and year. Data shall [2] be available for
t he precedi ng 100 events.

j. The cell controller shall [1] provide a Report of
Facility Average kw and kwh El ectrical Power
Consunption, by nonth and annually, |nclud|ng peak
value and m ni num values. Val ues shall [2] be
derived from a conputation using input voltage,
phase currents, and a power factor constant
provi ded during SITEGEN.

k. The cell controller shall provide the follow ng
values in a consolidated report:

1. E/G cumulative run tinme in hours and tenths.

2. E/Grun tine (last run) in hours and tenths.

3. E/Gcranking tine in seconds for the last two
start events.

4. FE/ G operations per nonth and annually.

3.2.3. ERMS Sensor Confiquration Item(ESCI) Characteristics
Al EsCis shall nmeet or exceed the requirenents as specified i
the follow ng Tables and Sections:

TABLE V
ERMS ESCI OUTPUT MEASUREMENT CRITERIA
ESCI NUMBER ESCI TYPE ETE ACCURACY ETE RESPONSE TIME
001 ac VOLTAGE +3.0 Vac 0.5 SEC./VOLT
ALTERNATING CURRENT
002 0-100 AMPS = 5 AMP +3.0 AMP 0.5 SEC./AMP,
ALTERNATING CURRENT
002 0-400 AMPS +20 AMP +8.0 AMP 0.05 SEC./AMP.
LIQUID FUEL QUANTITY
007 0 - 2,000 GALLONS +5.0 GAL 3.0 SEC./GAL.
LIQUID FUEL QUANTITY
007 0 - 5,000 GALLONS +8.0 GAL 30.0 SEC./GAL.
LIQUID FUEL QUANTITY
007 0 - 10,000 GALLONS +10.0 GAL 60.0 SEC./GAL.
008 dc VOLTAGE +0.05 Vdc 1.0 SEC./VOLT
010 LIQUID PRESSURE +1.0 psig 1.0 SEC./LB,
011 ac FREQUENCY +0.3 HZ. 0.16 SEC./HZ.
012 LIQUID TEMPERATURE x2.0° F 5.0 SEC./°F
013 AIR TEMPERATURE +2.0° F 5.0 SEC./°F
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ETE ACCURACY = end-to-end accuracy: The degree to which the
output value measured at Interface 1 or 2 may be allowed to
deviate from the actual value being measured by the ESCI;
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ETE RESPONSE TIME = end-to-end response time: The maximum time
differential that may exist between the occurrence of a value
change and the appearance of that value change at Interface 1 or 2
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3.2.3.2. Commercial and E/G Phase or Backup Battery Current
ESCI. The phase |oad current ESCI shall be used to monitor the
phase | oad current in each phase of a three phase system or |ine
of a single phase system The follow ng characteristics shal

apply:

PHYSI CAL CHARACTERI STI CS

a. Design shall [1] be renovabl e yoke type or nodul e
assenbly not exceeding the physical dinensions of
L=6", W=4", D=1" with a connector or socket for
termnation and shall [2] be repl aceabl e using
common hand tool s.

b. Provisions shall be nade for nechanical type
fasteners to be enployed to securely nount the
modul e assenbly.

c. Sensor installation shall not require the
di sconnection of circuits being nonitored.

ELECTRI CAL CHARACTERI STI CS

d. Two ESCI types are required: 0-100 anperes and
0-400 anperes capable of neasuring ac and dc
current.

e. The supply voltage to the EscI shall not exceed 24
Vdc.

£. The output voltage shall be proportional to the

sensed current of fromO vdc to 5 vdc (+0.5%) over
the current range to be measured.

ADJUSTMENT

g. The ESCI nodul e shall have offset voltage and
current sensitivity adjustments.

3.2.3.3. QI Level Esci. The oil level ESCI shall provide the
user wth information on the level of the oil in the sunmp or pan
of the EEG  The followi ng characteristics shall apply:

PHYSI CAL CHARACTERI STI CS

a. The Esc1 shall w thstand and operate under the
followng vibration conditions:

D spl acenent and Accel erati on Fr equency (HZ)
0.20" 0 - 10
0.04" 10 - 50

3.0 Gs 50 - 500
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b. The EsCI shall be chemcally inert to petrol eum
based | ubricants.

c. The EscI physical dinmensions shall not exceed
L=10", W=4", D=3".

d. The ESCI shall [1] be nounted to the engine block
using the eX|st|ng oil sunp drain (see Apgendix
I1l, Figure 7) and shall [2] function on both
vented and nonvented crankcases.

ELECTRI CAL CHARACTERI STI CS
e. The EsCI shall [1] have both an upper and | ower
oil level switch contacts which shall [2] be rated
at a mninmumof 2 anps at 24 Vvacs/dc resistive.

£. The contact swtch arrangenent shall have one
common and two isolated NORVALLY OPEN contacts

g. The switch contacts shall range from NORVALLY OPEN

to CLOSED with activation by oil level variation
ADJUSTMENT
h. The upper and |ower oil |evel contacts nust be

adj ustabl e through a 6" range.

3.2.3.4. Engine Coolant Level ESCI. This ESCI shall neasure the
| evel of the coolant in the E/G radiator when the engine is not
running by measurenent of differential pressure. The follow ng
ESCI characteristics shall apply:

PHYSI CAL CHARACTERI STI CS

a. The ESCI shall [1] be nmounted on the existing E/ G
cool ant drain device (see Appendix III, Figure 3)
and shall [2] not interfere with the nornal
operation of that device. Connection shall be via
a l1ls/8" to 3s/8" dianeter pipe.

b. ESCI installation shall [1] be of |ight weight
piping, supported by the radiator frane. The ESCI
shall [2] be mounted so as to be 3/8" to 1/2"
above the radiator full fluid level in the
radiator core. ESCI and associ ated plumbing shal
be constructed of corrosion-resistant naterials
that shall [3] be chemically inert to water and
antifreeze cooling fluids.

c. The internal pressure diaphragm shall [1]
w t hstand a maxi mum pressure of 350 psig, and
shall [2] have an operating pressure not exceeding
200 psig.
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ELECTRI CAL CHARACTERI STI CS

£. The ESCI microswitch contacts shall be sSPsST N.O.,
rated at a mninum of 3 anps and 24 Vvac/vdc.

ADJUSTMENT

g. The ESCI shall be adjustable by positioning the
airvane-mcroswitch unit for switch closure with a
positive airflow force of .5 meters/sec =.1 m's

3.2.3.6. Ventilator Louver Position ESCI(s). The E/ G room and
other ventilator |ouver position EScIis shall [1] consist of N.oO.,
SPST, magnetically actuated switches. They shall [2] provide
P05|t|ve i ndi cation of the position(s) of the ventilator

ouver The ESCIs shall [3] provide the basis for an alarm
when t e | ouvers fail to open when the EFGis running and with the
E/ G room door closed. The EscCIs shall meet the follow ng
characteristics;

PHYSI CAL CHARACTERI STI CS

a. The EscI shall consist of two separate housings,
one for the magnetic actuator, and one for the
switch contacts.

b. The assenblies shall provide for nounting using
mechani cal screw type nounting devices.

c. The switch housing device shall have #22 AWG | eads
that are a mninmumof 6" in |ength.

d. Slot type adjustnment openings shall be provided in
the screw type nounting devices

e. The ESCI shall have physical dinensions not
exceedi ng L=3", W=2", D=1".

f. The EsCI shall require only sinple hand tools for
adj ustment or replacenent.

ELECTRI CAL CHARACTERI STI CS

g. The switch contacts shall be rated for a m ni num
of 24 Vacs/vdc and a m ni mum of 1 anp.

h. The switch contacts shall [1] be N.O. SPST and
shall [2] operate in any spatial orientation.

ADJUSTMENT

i. No calibration shall [1] be required. The _
adj ust ment procedure shall [2] consist of mounting
the two assenblies in proper relation to the pivot
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point of the sensed object. Mnor sensitivity
adj ustments shall [3] be acconplished by sl ot
adj ustnent provided by the nounting device.

3.2.3.7 Fuel Tank lLevel Esci. The fuel tank |evel ESCI for
gasoline or diesel fuel shall [1] consist of a pressure transducer

I'n a bubbler-type system It shall [2] provide alarm points at
two or nore fuel |levels (see Para.3.1.5.2.9.). A small, single
cylinder electrically driven air conpressor shall [3]1 be used to
supply air for the bubbler system |t shall [4] be provided wth

a smal|l reserve air tank to reduce the nunber of conpressor
operations. The follow ng ESCI characteristics shall apply:

PHYSI CAL CHARACTERI STI CS

a. The EsCI technol ogy shall enploy a hybrid,
differential, pressure transducer(s) to measure
and quantify the static head pressure at the
bottom of a given fuel tank

b. The ESCI shall [1] be nounted external to the fuel
systeminside the facility E/G room (see Appendi x
II'l, Figure 5) and shall [2] measure hydrostatic
pressures from0.01" Hg. to 7.0" Hg. = .005" Hg.

c. The maxi num physical dinensions of the pressure
transducer shall be L=5", w=3", D=3".

d. The ESCI shall [1] be connected to the base of the
fuel tank b% a non conductive, petroleuminert
flexible tubing (dia. %" to 3/8"). This tubing
shal |l [2] be used to develop the static pressure
(static head) on one port of the differentia
ESCI. The other port shall [3] be vented to the
at mosphere.

e. The maxi num physical dinensions of the air
conpressor shall [1] not exceed L=16, W=12",
D=12", and 20 lbs in weight. The conpressor and
air tank shall [2] be nountable in any spati al
attitude and shall [3] be provided with nmounting
brackets for floor or wall nounting. The
conpressor shall neet the foll ow ng additional
characteristics:

1. QGl-less, non-lube piston and cylinder.
2. Permanently lubricated ball bearings.
3. Stainless steel valves.

4. Lapped alum num valve plates and intake filter
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PHYSI CAL CHARACTERI STI CS

a. The physical size of the ESCI shall not exceed
L=2",W=1", D=1".

b. The ESCI shall be nodular with holes for nounting
to a stable surface with nechanical fasteners and
st and- of f s.

c. The EsCI shall require only sinple hand tools for
positioning or replacement.

ELECTRI CAL CHARACTERI STI CS

d. CQutput voltage shall [1] be a |inear
representation of the measured voltage range of
0-50 vdc. Supply current shall [2] not exceed 1
ma.

ADJUSTMENT

e. No adjustnment of the ESCI shall be required.

3.2.3.9. E/GCommercial Power Transfer Switch Position ESCI.
This ESCI shall [1] consist of two sw tches whose positions shal
[2] be nonitored to provide informati on about the actual position
of the transfer switch, i.e., COWERCH AL POAER, | NTERMEDI ATE, or
E/ G PONER. The follow ng ESCI specifications shall apply:

PHYSI CAL CHARACTERI STI CS

a. The auxiliary switch shall be ASCO 249-322 or
equal .

b. The physical size of the EsCI shall not exceed
L=8", W=8", D=4".

c. The ESCI shall be mounted inline with the transfer
sm4tc# and actuated by novenent of the transfer
sw tch.

d. The two auxiliary switches shall each have a NC
contact that is nechanically actuated.

ELECTRI CAL CHARACTERI STI CS

e. The ESCI switch contacts shall be rated for a
m ni num of 3 anps at 24 Vac/Vdc.

ADJUSTMENT

£. No calibration shall [11 be required. The
switches shall [2] be adjustable to operate within
the actuating range of the transfer swtch.
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ELECTRI CAL CHARACTERI STI CS
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PHYSI CAL CHARACTERI STI CS

a The physical size of the EsScI shall not exceed
L=6", W=4", D=3".

b. The EscI shall [1] be nodul ar and shall [2] have
provi sions for mounting on a stable surface with
standoff insul ators.

c. The EScCI shall require only sinple hand tools for
positioning or replacenent.

d. Mechanical screwtype fasteners shall be used to
securely fasten the ESCI when nounting.

e. The ESCI operation shall not be affected by it's
mounting attitude.

ELECTRI CAL CHARACTERI STI CS

f. The ESCI shall accept input signal ranges between
55 Hz. and 65 Hz.

g. The EsCI shall supply a proportional 0 - 8 vdc
voltage to the cell controller analog channel wth
a residual ac ripple of 2 mv.

h. The output response tine for the EscI shall be
0.16 seconds per Hz.

i. The ESCI shall be tenperature conpensated to
insure 0.001% output accuracy over facility
tenperature range as specified in TABLE I.

ADJUSTMENT

j. No adjustnent shall be required.

3.2.3.12. E/G Cool ant Tenperature ESCI. The E/ G cool ant
tenperature ESCI shall [1] nonitor the E/G block tenperature. The
cell controller shall [2] provide alarns and alerts when both over
t enperature and under tenperature conditions exist. The output of
t he EsSCI shall [3] be a dc voltage proportional to the
tenperature. The follow ng ESCI specifications shall apply:

PHYSI CAL CHARACTERI STI CS

a. The physical size of the ESCI shall not exceed
L=1.5", W=1", D=1".

b. The ESCI housing shall [1] be attachable to the
engi ne cool ant manifold using an existing engine
cool ant manifold bolt (see Appendix IIl, Figure
8). The nmounting hole size shall [2] be 0.5" in
di ameter.
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c. The EscI shall require only sinple hand tools for
positioning or replacement.

ELECTRI CAL CHARACTERI STI CS

d. The EscI shall neasure tenperatures in the range
32°F t0O 266°F.

e. The EscI shall have a tenperature coefficient of
0.00375 t0 0.00392 ohm per ohm per °cC.

£. The EscI shall be supplied with a mninmmthree
foot length of 2.conductor #24 AWG stranded wire
in a metallic protective sheath
ADJUSTMENT

g. Adjustnent of the EscI shall not be required.

3.2.3.13. Room Tenperature ESCI. Engi ne and equi pment room
tenperatures shall [1] be nmonitored. The ESCI shall [2] output a
dc voltage that is proportional to the tenperature val ue being
measured, The follow ng ESCI specifications shall apply:

PHYSI CAL CHARACTERI STI CS

a. The physical size of the EscI shall not exceed
L=5", W=3", D=1".

b. Each ESCI housing shall be nountable on a standard
el ectrical outlet box (Handi-box) or directly on a
wal | surface.

c. Mechanical screwtype fasteners shall be enployed
for mounting that can be easily installed or
renmoved using common hand tools.

ELECTRI CAL CHARACTERI STI CS

d. The ESCI shall measure tenperatures between 5°F
and 131°F.

e. The EscI shall have a tenperature coefficient of
bet ween 0.00375 and 0.00392 ohm per ohm per °cC.

ADJUSTMENT
£. No ESCI adjustnent shall be required.
3.2.3.14. Supplvand Return Air Tenperature ESCI for Heatina and

Air Conditioning. Envi ronnent al condi tioning equi pment supply
and return air tenperatures shall [1] be nonitored to determ ne
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d. The ESCI shall have a tenperature coefficient of
bet ween 0.00375 and 0.00392 ohm per ohm per °cC.
ADJUSTMENT

e. No ESCI adjustnent shall be required.

3.2.3.16. Airflow ESCI(s) HVAC(s ile
and Air Conditioner(s). Ar novenent shall [1] be determ ned

t hrough the use of a properly positioned mcro-switch and vane
arrangenent or functionally simlar device ésee Appendi x |11,
Figure 4). This ESCI shall [2] be nounted directly in the path of
the airflow. The follow ng ESCI specifications shall apply:

PHYSI CAL CHARACTERI STI CS

a. This ESCI shall be securely nounted by mechani cal
means in the direct flow of air through the HVAC
or heating system air conditioning, and
ventilator system ducts.

b. The physical size of the ESCI shall not exceed
L=3", W=2", D=2".

c. An adjustnent bracket shall be provided for
mounting the ESCI air vane vertically in a
hori zontal duct.

d. The air vane shall be nounted in the air flow a
m ni num of 2" fromthe wall of the duct.

e. The ESCI shall require only sinple hand tools for
positioning or replacenent.

f. The air vane shall [1] activate the electrical
contacts to the CLOSED position when a positive
air flow of 0.5 Meters per second =0.1 Mps iS
exerted on the center of the airvane. A spring
shall [2] return the mcroswitch contacts to the
OPEN position in the absence of airflow.

ELECTRI CAL CHARACTERI STI CS

g. Switch contacts shall [1] be N.O., switch type
shall be spsT and shall [2] be rated for a m ni num
of 3 anps at 24 vac/vdc.

ADJUSTMENT

h. The ESCI shall be adjustable by positioning the
air vane-mcro-switch arrangenent for swtch
closure at a specific airflow velocity.
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3.2.3.17. Fire and Snoke Detection ESCis. The follow ng ESCI
specifications shall apply:

PHYSI CAL CHARACTERI STI CS

a. The EsCI shall nmount on a standard 4" X 4"
el ectrical outlet box.

b. The physical size of the ESCI shall not exceed
L=8ll' W=8"’ D=4".

c. The EscI shall be mounted at the ceiling not |ess
than 6" from an outside wall.

d. The EscI shall require only sinple hand tools for
positioning or replacenent.

ELECTRI CAL CHARACTERI STI CS
e. The EscI shall be of the ionization type.

£. The alarmrelay contactsshall be rated for a
m ni mum of 1.0 anp at 30 Vdc.

g. The contacts shall be N.O., SPST type.

h. The power supply to the ESCI shall be 5 vdc to 24
Vdc.

ADJUSTMENT

i. No ESCI adjustnent shall be required.

3.2.3.18. Intrusion ESCI(s). The intrusion ESCI (or ESCI set)
shal | [1] be used to detect the position of doors and the
integrity of wi ndows and other openings. A ESCI shall [2] be
installed on each door, w ndow, and other opening. The follow ng
ESCI specifications shall apply:

PHYSI CAL CHARACTERI STI CS

a. The EsCi(s) shall be of the type appropriate to
t he opening being nonitored e.g., two piece
magnetic switch for doors, foil tape for w ndows,
mcroswitch for duct openings.

b. The switch type ESCI assenblies shall [1] have
mechani cal screw type nounting devices. Slot type
adj ustment shall [2] be provided in the screw type
mount i ng devi ces.

c. The EsCI(s) shall require only sinple hand tools
for positioning or replacenent.
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#24 AWG Wi re between the | ockout switch rela% and
the cell controller. The circuit shall [2] be
wred in parallel with the relay to permt a

maxi mum of 37/vdc @ 500 ma at the cell controller
input port. Activation of the |ockout switch (3)
shall provide an ESCI sense voltage to the cel
controller.

ADJUSTMENT

d. No |lockout sw tch ESCI adjustnment shall be
required.

3.2.3.20. Obstruction Light Mnitor ESCI. There nay be one or
nore obstruction lights at one facility. The obstruction lights
and their on/off photocell or timer shall [1] be nonitored by the
cell controller ich shall [2] generate an al arm when the |1ghts
are on and one or nore lights have failed. One current ESCI
nodul e shal |l [3] nonitor one or nore obstruction lights. The Ioad
wre fromthe circuit breaker to the obstruction lights shall [4]
be re-routed through the current transducer on the current-sensing
module . A parallel circuit shall [5] be created using output of
t he obstruction Ii?ht photocell or timer switch circuit as input
to the cell controller for determning obstruction |ight ON
condition. The output of both devices shall [6] be sent to the
cell controller interface. The processor shall [7] process an
alert for dispIaY whenever the Ii%hts are receiving an ON conmand
fromthe photocell or tiner and the ESCI indicates a reduced
current fromthat entered during SITEGEN.

PHYSI CAL CHARACTERI STI CS

a. The nonitor shall be of nodul ar construction
(nodul e assenbly) with a connector or socket for
term nation

b. Mechanical type fasteners shall be enployed to
securely mount the nodul e assenbly.

c. A nodul e assenbly size shall not exceed L=6, W=4,
D=1 i nches.

ELECTRI CAL CHARACTERI STI CS

d. The D.cC. current output of the ESCI shall be
directly proportional to the A.C. current input.

e. The sensed current |evel shall not exceed 15
anper es.

£. The supply voltage to the ESCI shall not exceed 24
vdc.
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#24 AWG Wi re between the | ockout switch rela% and
the cell controller. The circuit shall [2] be
wred in parallel with the relay to permt a

maxi mum of 37/vdc @ 500 ma at the cell controller
input port. Activation of the |ockout switch (3)
shall provide an ESCI sense voltage to the cel
controller.

ADJUSTMENT
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required.
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nore obstruction lights at one facility. The obstruction lights
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nodul e shal |l [3] nonitor one or nore obstruction lights. The Ioad
wre fromthe circuit breaker to the obstruction lights shall [4]
be re-routed through the current transducer on the current-sensing
module . A parallel circuit shall [5] be created using output of
t he obstruction Ii?ht photocell or timer switch circuit as input
to the cell controller for determning obstruction |ight ON
condition. The output of both devices shall [6] be sent to the
cell controller interface. The processor shall [7] process an
alert for dispIaY whenever the Ii%hts are receiving an ON conmand
fromthe photocell or tiner and the ESCI indicates a reduced
current fromthat entered during SITEGEN.

PHYSI CAL CHARACTERI STI CS

a. The nonitor shall be of nodul ar construction
(nodul e assenbly) with a connector or socket for
term nation

b. Mechanical type fasteners shall be enployed to
securely mount the nodul e assenbly.

c. A nodul e assenbly size shall not exceed L=6, W=4,
D=1 i nches.

ELECTRI CAL CHARACTERI STI CS

d. The D.cC. current output of the ESCI shall be
directly proportional to the A.C. current input.

e. The sensed current |evel shall not exceed 15
anper es.

£. The supply voltage to the ESCI shall not exceed 24
vdc.
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g. The output voltage shall be a linear
representation of the input current.

h. Shall have an output voltage of from1l vdc to 5
Vdc (+0.5%) over the current range to be nmeasured.

ADJUSTMENT

1. The ESCI nodul e shall have offset voltage and
current sensitivity adjustments.

3.2.4. ERMS Control Function Escis: The ERMS shall provide
control, renotely, to one or nore of the various facility

envi r onnment al equiPnent types through the use of ERMS operational
functions. These functions are:

Remote E/ G start/stop

Renot e heating systemstart/stop

Renote ventilation systemstart/stop
Renote air conditioning systemstart/stop
Renpot e HVAC system start/stop

U W

PHYSI CAL CHARACTERI STI CS

a. Al control relay(s) shall operate in an ambient
air tenperature between -40°F to 176°F.

b. The control relay(s) shall be a totally enclosed,
octal socket nounted, general purpose relay
designed for harsh environnent.

c. The physical size of the relay(s) shall not exceed
L=3", W=2", D=2",

d. The octal socket shall be securely fastened with
mechani cal fasteners inside the environnental
condi tioning unit adjacent to the equi pnent
start/stop rel ay.

e. The relay shall be operate in any spati al
orientation

£. The relay shall require only sinple hand tools for
positioning or replacement.

ELECTRI CAL CHARACTERI STI CS
g. The control relay contacts shall be rated for a
maxi mum of 10 anperes at 240 vac. (NE CODE CLASS
2).

h. The relay coil shall be rated at 50 ma at 24 vdc.
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ADJUSTMENT
i. No relay adjustment shall be required.
3.3. Data Processins Resources. Data processing resources shal

consist of the cell controller, pMDT (to be furnished by the
Government), and associated software, and supporting equi pnent.

3.3.1. Conputer Hardware Requirenments. Refer to Section 3.2.2.

3.3.2. Programming Requirenents. Standards of progranninP as
defined i n FAA-STD-026, NAS Software Devel opnent shall apply.

3.3.3. Design and Coding Constraints. Design and coding shall be
constrained as follows:

a. Structured, nodular code techniques using
subroutine calls shall [1] be used to the maxi num
extent provided by the progranm ng |anguage(s).
Al'l nmodul es shall be inplemented with one entry
and one exit with the exception of error
conditions and shall [2] be witten using only the
followng control constructs: SEQUENCE
| F- THEN- ELSE, DO WHI LE, DO UNTIL, CASE, FOR, and
BREAK (or their synbolic equivalents) to the
extent that they are supported by the progranm ng
| anguage.

b. Code nodul es and subroutines shall [1] be
functional |y discrete and shall [2] perform al
| ogi cal actions required by the function using not
nore than 300 |ines of executable program code.

c. Each nodule and subroutine shall be internally
docunented to describe its specific functions.

3.3.4. Electromagnetic Interference (EMI). The ErRMS shall neet
the requirenents of FAA-STD-020 and MIL-STD-461 to minimze the
generation of and susceptibility to electromagnetic interference.

3.4. Documentation. Docunentati on shall be prepared in
accordance with the standards specified herein and as identified
in the Contract Data Requirenents Lists (CDRLs).

3.4.1. Engineering Docunentation. ERMS Engi neering docunentation
shal | be prepared in accordance wth FAA-STD-005 for
specifications and in accordance with DOD-D-1000 and DOD-STD-100
for engineering draw ngs.
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ADJUSTMENT
i. No relay adjustment shall be required.
3.3. Data Processins Resources. Data processing resources shal

consist of the cell controller, pMDT (to be furnished by the
Government), and associated software, and supporting equi pnent.

3.3.1. Conputer Hardware Requirenments. Refer to Section 3.2.2.

3.3.2. Programming Requirenents. Standards of progranninP as
defined i n FAA-STD-026, NAS Software Devel opnent shall apply.

3.3.3. Design and Coding Constraints. Design and coding shall be
constrained as follows:

a. Structured, nodular code techniques using
subroutine calls shall [1] be used to the maxi num
extent provided by the progranm ng |anguage(s).
Al'l nmodul es shall be inplemented with one entry
and one exit with the exception of error
conditions and shall [2] be witten using only the
followng control constructs: SEQUENCE
| F- THEN- ELSE, DO WHI LE, DO UNTIL, CASE, FOR, and
BREAK (or their synbolic equivalents) to the
extent that they are supported by the progranm ng
| anguage.

b. Code nodul es and subroutines shall [1] be
functional |y discrete and shall [2] perform al
| ogi cal actions required by the function using not
nore than 300 |ines of executable program code.

c. Each nodule and subroutine shall be internally
docunented to describe its specific functions.

3.3.4. Electromagnetic Interference (EMI). The ErRMS shall neet
the requirenents of FAA-STD-020 and MIL-STD-461 to minimze the
generation of and susceptibility to electromagnetic interference.

3.4. Documentation. Docunentati on shall be prepared in
accordance with the standards specified herein and as identified
in the Contract Data Requirenents Lists (CDRLs).

3.4.1. Engineering Docunentation. ERMS Engi neering docunentation
shal | be prepared in accordance wth FAA-STD-005 for
specifications and in accordance with DOD-D-1000 and DOD-STD-100
for engineering draw ngs.
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notices (DCNs) required to nodify supply support docunentation.
Lists prepared in hard coPy shall be formatted in accordance with
specification FAA-G-1375 tor spare parts-peculiar and MIL-STD-1561
for all other lists. Itemidentification data and DCNs prepared
in hard copy shall [2] be formatted in accordance with
MIL-STD-1561. Lists developed fromlogistics support analysis
(LsA) shall [3] be formatted in accordance with MIL-STD-1388-2 and
gocungnted In an automated nedia conpatible with FAA LSA autonated
ata bases.

3.4.5.2. Mintenance Docunentation. Mintenance docunentation
for ERMS includes the sequential task descriptions generated
during Lsa and used to identify LRUs and the |level or repair data
used I n exercising the Repair Level Analysis (RLA) nodel.
Sequential task description and RLA data as appropriate shall be
formatted in accordance with MIL-STD-1388-2 and documented in an
automat ed nedia conpatible wth the FAA L.sA automated data base.

3.4.5.3. Technical Publications. Technical instruction books
shall [1] be devel oped by the contractor in accordance wth
FAA-D-2494 and shall [2] include the follow ng docunents:

a. ERMS | NSTALLATI ON MANUAL. This manual shall [3] describe
t he step-by-step processes by which each ERMS conponent
will be installed in a typical facility environment. ERMS
conponents shall [4] consist of data communications
equi pnment (DCE), cell controller equipment, UPS equipnent,
power supply, ESCIs, ESCI interfaces, and all associated
cabling tor power and communications. The nmanual shal
[51 contain a section detailing conprehensive test
processes and docunentation required to determ ne proper
ERMS function after installation. The manual shall [6)
identify all test equipnent required and shall [7]
describe the function and use of each. The manual shal
[8] descri be processes for less than full function ERMS
instal | ations.

b. ERMS MAI NTENANCE MANUAL. This nanual shall [9] descri be
the functional, operational, and conponent |evel
mai nt enance procedures for hardware and software fault
detection, fault isolation, and conponent/ nodul e
repair/replacement.  The manual shall [10] include
step-bY-step di agnostic procedures that wll permt
reltable fault isolation in the field environment. The
manual shall [11] interface with the manufacturer's
sPeC|f|cat|ons and di agnostic descriptions for all
of f-the-shel f equipnent.

3.4.5.4. Logistics Documentation. Provisioning Technical
Docunentati on (pPTD) shall [1] be devel oped in accordance with
MIL-STD-1561 (provisioning). Data from2TD required to be
automated shall [2] be formatted in accordance with
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MIL-STD-1388-2. A docunentation package shall [3] be devel oped
for each repairable line replaceable unit (LRU) conprised of
drawings to the piece part level, procedures outlining repair for
each LRU's failure node, and certification of repair.

3.4.6. Training and Training Equi pnent Docunentation. The
contractor shall [1] pr%?are a witten training plan outlining the
requi red courses, attendance requirenments, course |length, and
supporting training equi pment requirenents for the ERMS

subsystem  This plan shall [2] be in accordance with FAA-STD-028
as inplemented by the statenent of work.

3.4.7. Quality Control Docunentation. See Section 4 of this
docunment. Quality control (QcC) docunentation shall be prepared,
by the contractor, in accordance with FAA-STD-013.

3.4.8. Test and Evaluation Docunentation. Test and evaluation (T
& E) docunmentation shall be prepared in accordance with FAA-STD-024

3.5. Logistics. Parts-peculiar nateriel shall [1] be identified
and initial quantities of spares established in accordance with
FAA-G-1375. Line Replaceable units shall [2] be classified as
repairabl e using an FAA approved repair |evel analysis (RLA)
model . Range and quantities of spares at each maintenance |evel
shal | [31 be devel oped using the FAA' s spares quantification nodel
based on the maintenance policy for each |evel.

3.5.1. Mintenance. Mintenance of ERMS wi |l Dbe based on renoval
and repl acenent of faulty line replaceabl e units(LRUs).

3.5.1.1. Mean Tine Between Failure. ERMS, in its maxinm ESCI
configuration, shall denonstrate a mean tinme between failure
(MTBF) of 2,800 hours where the word failure neans "any event
requiring corrective action".

3.5.1.2. Mean Tinme to Restore. ERMS, in its maxinum ESCI
configuration, shall denobnstrate a nean time to restore (MTTR) of
30 mnutes. This includes the time required for fault diagnosis,
LRU renoval and replacenent, and system operational checkout.

3.5.1.3. Preventive Mintenance. ERMS shall, in continuous
operation, require preventive nmaintenance (PM no nore frequently
t han once each year and shall require no nore than 16 hours to
acconpl i sh
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3.5.1.4. Software Support System A software maintenance support
system shal | [1] be devel oped. This systemshall consist of an
integrated, fully docunented and organi zed aggregation of al
software support hardware, software, and docunmentation required to
devel op and test the ERMS and PMDT software. This system shal

[2] be delivered to the Government prior to the delivery of the
first production system

3.5.2. Supply. All spare parts-peculiar will be identified and
acquired in accordance with FAA-G-1375. Repairable LRUs shall [1]
be identified and spares quantified from data generated by

| ogi stic support analysis (LSA) in accordance with

MIL-STD-1388-1. Provisioning lists shall [2] be devel oped from
data generated by LsA and formatted in autonmated nedia 1 n
accordance with MIL-STD-1388-2. Provisioning shall [3] be
acconplished in accordance with MIL-STD-1561.

4. Quality Assurance Provisions, Ceneral. The ErRMS hardware and
software shall be devel opnentally tested and eval uated to assi st

t he engi neering design and devel opnent process and to verify

attai nment of technical perfornmance specifications and

objectives. The ERMS devel opmental testing and eval uation (DT&E)
shal | be based on a bottomup building bl ock approach that takes a
wel | defined subset of ERMS requirenents and validates conpliance
of that building block with its requirenment before proceeding to
the next higher level of integration. Mjor test series shal
progress fromthe unit level to the subsystemlevel, and thence to
the combi ned subsystem level, and finally to the system test

level . Functional capabilities of each successive building block
shal| increase until the final building block inplenents all ERMS
requi renments. In the event of test fallure, repeat testing shal

be conducted. Regression tests shall be introduced after software
or hardware changes have been inplenmented. Producti on DT&E shal
be conducted in accordance wth the test planning requirements of
paragraph 4.2.

4.1, Quality Assurance (QA) Program. The contractor shal
provide and maintain a total quality assurance and control
program including a software quality program in accordance with
the contract.

4.1.1. ERMS Reliability Criteria. The ERMS shal |

a. Be continuously operable at tenperatures and at humdity
| evel s specified in Table | (see 3.1.4.1).

b. Data for the determ nation of ERMS reliability shall be
acquired during all contractor and FAA executed factory,
operational, and shakedown testing and shall be used to
develop a reliability growth curve using the test,
analysis, and fix (TAAF) techniques defined in
MIL-STD-781. Denonstrate, through the use of reliability
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growh curves, a system nean timebetween fail ure (MTBF)
of 2,800 hours. Included in this requirement are all ERMS
conponents delivered to the Governnent.

4.2. Test Planning and Reporting. All aspects of the ERMS
teatlng shal | be docunented as defined in FAA-STD-024 appendi ces 2
and 3.

a. Test docunentation shall include a Qualification and
Acceptance Test Plan (QATP) which shall include test
descriptions, test procedures, and test reports to be
utilized for unit, subsystem subsystemintegration, and
qualification and acceptance. The ERMS test docunentation
shall be provided and maintained by the contractor

b. Qualification Test Plans (QTps) shall describe a structure
of test hierarchy and shall specify the policies and
obj ectives of the test programand the organi zation and
met hods to be used to ensure that all specifications and
| ower |evel derived requirenents are net. The plan shal
identify the specific tests to be perforned, along with a
brief description of the tests. In addition, the plan
shall show the major test mlestones and shall discuss any
special test resource requirenents. The contractor shal
derive the QTp fromthe Governnent-provided Verification
Requi rements Traceability Matrix (VRTM) of Appendix VI.
The QTP shall show traceability to the test procedures
where denonstration and testing are required by the VRTM
in Appendix VI. The contents of the QTP shall clearly
descri be the necessary tests at the lower Unit l[evel which
are required to denmonstrate the lack of any defects prior
to subsystemlevel tests, and the necessary tests at the
subsystem and subsystemintegration |evels.

4.2.1. Contractor VRTM. For derived requirements, the contractor
shall conplete the VRTM with the appropriate verification methods,
based on the requirenments of Section 4. The VvRTM establishes the
testing levels of the individual requirenments of Section 3 to the
met hod of verification (i.e., testing, inspection, analysis, and
denonstration). The contractor shall conplete the vRTM, by addi ng
t he paragraphs of |ower |evel derived requirenents, the
corresponding verification methods, and the corresponding factory
and site tests/procedures to be used to denobnstrate conpliance
and traceability with each VRTM requirenent. The contractor shal
conpl ete the vRTM for derived requirenents, indicated at top |evel
paragraphs by the letter "c". Additionally, for other VRTM

requi renents for which verification methods have been stipul ated
by the FAA, the contractor shall indicate in the QTP where
previous qualification testing and a certificate of conpliance is
proposed to be used in lieu of actual testing. The VRTM remarks
colum shall be used to indicate a paragraph title, a definition
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a description, or any other requirenment not_requiring
verification. The conpleted VRTM shall be included by the
contractor in his QATP.

4.2.2. Software Unit Tests. Software unit tests, software
Ssubsystem tests, and the equiprment being tested at the unit and
subsystem levels, shall be clearly correlated to the system

devel opment docunentation specified in the software requirenents
definitions derived by the contractor. Any reference to software
in Section 4 also refers to firmvare unless otherw se specified.
The QTP shall clearly address the testing of all equipnment. It
shall also clearly address the testing of all interactive
functions between commercial -of f-the-shelf (COTS) and non- COTS
equi pnent to verify full conpatibility and interoperability of the
equi pnent .

4.2.3. Listing of Tests. In general, testing of specification
conpliance shall be acconplished at the highest test |evel
SEecified in the VRTM (i.e., system and subsystem). As part of
the test planning requirements, the QTp shall contain a [ist of
tests and test approaches for each ERMS requirenment specified by
the VRTM to be tested, including all related software, and a |ist
of tests and test approaches for the validation of the |ogical
functions of the devel opnental ErRMS software. These tests shal
be detailed to such a | evel that each functional requirenent
(including error detection, correction, and reporting) is fully
tested. These lists shall contain and identify all factory and
site tests necessary to test system hardware and software
conpliance with the requirements of this specification

4.2.4. LRU Testing. The unit (line replaceable unit) l|evel of
the factory design qualification tests (see Section 4.3.2.1) shal
be perforned by the contractor and w tnessed by the Governnent at
its discretion. The Government shall have the right to separately
performany test. All other factory tests and all site tests
shall be overseen by the Governnent and performed by the
contractor, wth FAA support as required.

4.2.5. Testing Docunentation. Test plans, descriptions,
procedures, and data sheets for all tests shall meet the

requi rements of (1) FAA-STD-024, Appendices Il and IIl, for al
hardware and COTS software, and (2) FAA-STD-026 for all non- COTS
software (see Section 4). The contractor shall deliver all test
data and all docunentation that refers to factory and site tests.
Included in this deliverable itemshall be a conplete set of al
test data generated or acquired fromtesting, in addition to
specific identification of the COTS equi pnent and software and
devel opnental software that was tested.

4.2.6. Testing Reports and Records. The contractor shall review
and anal yze all test data and shall report the results in the form
of test reports at a tine interval according to the contract
schedul e. As a mninum the test reports shall contain:



FAA-E-2835
- 85-

a description, or any other requirenment not_requiring
verification. The conpleted VRTM shall be included by the
contractor in his QATP.

4.2.2. Software Unit Tests. Software unit tests, software
Ssubsystem tests, and the equiprment being tested at the unit and
subsystem levels, shall be clearly correlated to the system

devel opment docunentation specified in the software requirenents
definitions derived by the contractor. Any reference to software
in Section 4 also refers to firmvare unless otherw se specified.
The QTP shall clearly address the testing of all equipnment. It
shall also clearly address the testing of all interactive
functions between commercial -of f-the-shelf (COTS) and non- COTS
equi pnent to verify full conpatibility and interoperability of the
equi pnent .

4.2.3. Listing of Tests. In general, testing of specification
conpliance shall be acconplished at the highest test |evel
SEecified in the VRTM (i.e., system and subsystem). As part of
the test planning requirements, the QTp shall contain a [ist of
tests and test approaches for each ERMS requirenment specified by
the VRTM to be tested, including all related software, and a |ist
of tests and test approaches for the validation of the |ogical
functions of the devel opnental ErRMS software. These tests shal
be detailed to such a | evel that each functional requirenent
(including error detection, correction, and reporting) is fully
tested. These lists shall contain and identify all factory and
site tests necessary to test system hardware and software
conpliance with the requirements of this specification

4.2.4. LRU Testing. The unit (line replaceable unit) l|evel of
the factory design qualification tests (see Section 4.3.2.1) shal
be perforned by the contractor and w tnessed by the Governnent at
its discretion. The Government shall have the right to separately
performany test. All other factory tests and all site tests
shall be overseen by the Governnent and performed by the
contractor, wth FAA support as required.

4.2.5. Testing Docunentation. Test plans, descriptions,
procedures, and data sheets for all tests shall meet the

requi rements of (1) FAA-STD-024, Appendices Il and IIl, for al
hardware and COTS software, and (2) FAA-STD-026 for all non- COTS
software (see Section 4). The contractor shall deliver all test
data and all docunentation that refers to factory and site tests.
Included in this deliverable itemshall be a conplete set of al
test data generated or acquired fromtesting, in addition to
specific identification of the COTS equi pnent and software and
devel opnental software that was tested.

4.2.6. Testing Reports and Records. The contractor shall review
and anal yze all test data and shall report the results in the form
of test reports at a tine interval according to the contract
schedul e. As a mninum the test reports shall contain:
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Test equi pnent interconnection with equi pment under test
shall be explicitly described in graphic and textual

form  Functions, data interfaces, and interactions of
test software shall also be clearly defined and identified
in the test documentation for each test level. These
requirenents apply to all classes and |evels of testing.

4.3.1. 1MCS Confidence Tests. The 1IMCS confidence tests shal
interface the ERMS, via tel ecommunications, to the renote

Mai nt enance Processor Subsystem (MpS) and to the pMDT for the
purpose of validating the software devel oped by the FAA.  This
software will be based on the 1ICcD information to be provided by
the contractor in response to requirenents identified in Appendix
| A and IB. Both protocol and application data will be verified as
equi pnent fidelity allows.

4.3.2. Design Qualification Tests. Upon successful conpletion of
the COTS hardware and software tests, the contractor shall perform
addi tional design qualification tests on the first-article(s)

units. The conplete series of design qualification tests shal
verify that the design of the devel opnental itens, and the

assocl ated integration wth the COTS hardware and software, are
properly inplenmented to neet the requirenents of this

speci fication. Custom software shall include all devel opnental
operational, diagnostic, traffic-sinulation, and test software.
These tests shall serve two purposes:

a. First, the design qualification tests shall verify that
the selected design, regardless of |evel of
i npl ementation, is adequate to fulfill its contribution
toward neeting specification requirenents. These tests
shall verify that allocated function and performance
requirenents are fully satisfied.

b. Second, the design qualification tests shall verify that
the performance of the equi pnment and software, at al
l evel s of inplenentation, is adequate to warrant
comrencement of other planned tests. The design
qualification tests may be verified at the sub-unit |evel
or via previous vendor tests with certificates of
conpliance. CGovernnent representatives shall be notified
of, and shall be permtted to nonitor and observe, the
contractor's testing and dry runs of testing that the
contractor may conduct in preparation for the unit,
subsystem and subsystem integration tests. Such
notification shall be provided to the Government at | east
ten (10) working days prior to the start of such tests or
dry runs. The contractor shall describe, in his QTp, the
met hods by which these tests are to be conducted.

4.3.2.1. Unit Design Tests. Design qualification tests shall be
performed on all devel opnental software in accordance with the
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requi rements of FAA-STD-026 as tailored by the contract statenent
of work, and shall involve informal testing activities for unit

and conputer software conponents (CSC) (see Section 3.1.4.2).

4.3.2.2. Subsystembesign Tests After the software packages
have been successfully tested at the Unit and csc | evels, they
shall be integrated into their appropriate subsystens and formally
tested in accordance with the requirenments of FAA-STD-026_as
tailored by the contract statement of work. The integration and
testing shall consist of (1) assenbling and integrating the
aggregate of CSCIs (see Section 3.1.4.2) of the associated
software Units and csCs with any other devel opnental and COTS
software of the associated subsysteminto a unified software Build
andl(g) verifying all aspects of Build function and perfornance,

i ncl udi ng

a. Incorporation of all the requirenents intended for
i npl enentation in the software Build.

b. Correctness of all output results.
c. Correctness of all data formats.

d. Proper functioning of all logical paths for all potentia
conti ngenci es.

e. Conformance to the detailed software design as docunented.

£. Proper functioning of internal and external interfaces,
using simulated inputs.

Each software build (cscr or %{ou of csCis) shall be tested while
executing in the appropriate hardware configuration item (HWCI) or
equi pment subsystem ficiencies discovered during Build testing
shall be corrected by the contractor, and the associated
correction shall be redelivered in a revised version of the Build
or shall be incorporated in the next scheduled Build. Reasons for
requiring a revised Build shall include detailed descriptions of
probl ens that inpede further testing of the Build and probl ens
that indicate a potentially serious design flaw that nust be
addressed imediately. The design qualification subsystem tests
shall include the regression testing of previously inplenented and
tested functions to ensure that they have not been conPronised by
the addition of new functionality. ~The contractor shall provide
all ancillary test equipnment, in conjunction wth any

Gover nment - f urni shed hardware or software, to denonstrate the

I nput/out put external and internal interface-handling operations
of the subsystens. Additionally, the contractor shall nonitor and
report on the actual use of conputer resources (i.e.,, processor
time, main nenory, mass storage, and input/output channels) of
each subsystem  The contractor shall conpare the actua
consunption of resources to the resource allocations established
in the software design.
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4.3.3. Reliabilit tr Testing and Verification. A conplete
environnmental verification shall be perfornmed on each type of
subsystem BwWCI. The reliability verification shall consist of
stress tests perforned to denonstrate conpliance with the

el ectrical and environnental specification requirenments in Sectior
3.2.3 and listed in Table | (3.1.4.1), respectively, and shal
followthe reliability testing procedures outlinedyin MIL-STD-781
Appendi x B, Category 1 equi pnent (para. 50.1) and the contract
statenent of work.

4.3.4. Electromagnetic Interference (EMI) Verification. The
contractor shall ensure, during testing, that the ERMS (hardware
and software) neets the EMI requirenents of Section 3.3.5. The
EMI verification shall denonstrate in an organi zed way that the
ERMS equi pnent is not affected by EMI created by other equi pnent
in the sane building or nearby buildings and that the operation of
ERMS equi pnent does not affect the operation of such other

equi pment.  These sanme EMI requirenents shall be applicable during
the contractor's site qualification testing.

4.3.5. Reliability, Miintainability, and Availability (RMA)
Tests. The contractor shall performa subset of the RMA tests
specified in Section 4.4 The subset of the RMA tests shal
consi st of tests which denonstrate conpliance with the RMA
requi rements and which are denonstrable during the factory
devel opnent stage (pre-site testing) of the ERMS.

4.3.6. Factor-v Acceptance Tests (FATs). After successfu
qualification testing of pre-production ERMS units at the factory,
the contractor shall conduct functional and environmental stress
testing on all subsequent production ERMS units.

4.4. FAA Tests

4.4.1. First Article Testing. The first article ERMS unit shal
be delivered to the Governnment where qualification site testing
shal |l be acconplished

4.4.1.1. Corrective Mintenance Test(s). The contractor shal
performthe corrective nmaintenance denonstration in accordance

Wi th MIL-STD-471, except as nodified in this paragraph. The
denmonstration shall be conducted in a static, non-operational
environment and shall include schedul ed tasks to be perfornmed in a
sinple fashion (i.e., pick a task, performthe task, and record
the results). The task selections shall be as stated in Appendi x
A of MIL-STD-471. The statistical corrective maintenance tasks
shal | have failure nodes that have been statistically chosen (see
Table Il in Appendix A of MIL-STD-471).
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a. The contractor shall submt 300 sanple corrective
mai nt enance tasks in accordance wt AP endi x A of
MIL-STD-471. The 300 sanple tasks shall be included in
the QTP description docunent for the OTs&E tests. The
Government will randomly select 75 of these tasks for the
statistical corrective maintenance denonstration test.
The contractor, inmmediately upon successful conpletion of
t he TAAF testing required by Section 4.4.3.2, shall submt
in the test report the corrective maintenance tasks for
each failure occurring during any testing operation
contributing to the devel opment of the ERMS reliability
growm h curve as defined in MIL-STD-781.

b. Fromthis set of corrective maintenance tasks, and any
ot her corrective maintenance tasks chosen by the
Government, the Government will select 25 tasks for the
nonstatistical corrective naintenance denonstration.

c. Neither the statistical corrective maintenance _
denonstration downtime, nor the nonstatistical corrective
mai nt enance denonstration downtinme, shall be greater than
the corrective maintenance downtine specified in Section
3.2.1.8. During both the statistical corrective
mai nt enance denonstration and the nonstatistical
corrective maintenance denonstration, any real equipment
failure shall be corrected. Such a failure shall be timed
and counted as one of the sanple corrective maintenance
tasks for the corrective maintenance denmonstration in
progress at that tinme. The maintainability denonstration
test step in progress shall be considered a failure
(sinmulated or real) if it causes any portion of the system
not to neet the performance requirenments of this
specification, regardless of the outconme of the
mai nt enance denonstration activity. Section 4.4 of
MIL-STD- 471 shall be omtted for the purposes of this
speci ficati on.

4.4.1.2. Denonstration of Fault Isolation Qperations. In
addition to the static maintainablity denonstration described in
par agraph 4.4.1.1, the contractor shall, in a power-up operationa

configuration, denonstrate the ability of the ERMS to detect,
report, and isolate a fault or failure. The contractor shal
provide the Government with a list of 75 LRU faults and 15 non-LRU
faults which can be introduced into the ERMS. These LRU and
non-LRU faults shall be included in the qualification OT&E test

pl an description document. The Governnment will select not |ess
than 30 of these faults to be introduced, detected, reported, and
isolated via the ERMS. The CGovernnent shall al so have the right
to select up to 25 additional fault conditions to be introduced
and detected.
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4.4.1.2.1. Maintainability Demonstration Test Log. A
chronol ogi cal test log (included in the test reports) shall be
mai nt ai ned throughout the maintainability denonstration test.
This |l og shall Provide the dates and tinmes of all significant
events. The followng list of events shall be recorded:

a. Power on and power off tinmes of each equipnment group
b. Start and stop tinmes of denmonstration testing.

c. Functions, nodes, and phases of tests, including random
tests.

d. Al interruptions of tests, including all failure details.

e. Any unusual conditions in the equi pment under test,
auxiliary equi pment, power sources, or the environnent.

4.4.1.3. Software Maintainability Tests. The contractor shal
performa software mai ntenance test to denonstrate the

mai ntainability of all operational, diagnostic, system support,
and test, software and firmmvare. This test shall denonstrate the
speed and ease of software changes and shall be applied to both
COTS and custom software. The contractor shall submt 50 sanple
sof tware mai ntenance tasks (included in the QTp), excluding
changes to system parameters. The sanples shall be equally

di vi ded anong the operational and ot her %¥pes of software, as
stated above. The Government will randomy select 15 of these
tasks and will add 15 of its own for the software maintainability
test.

4.4.2. Retest. Failure of the ERMS equi pment to neet specified
requi rements shall conpel the contractor to determ ne the reason
for the nonconpliance. The contractor shall be responsible for
all corrective actions necessary to ensure full conpliance with
the specification. The contractor shall conplete all repair or
rework prior to submission of the equipnent for retest. Wen
deficiencies are attributable to software, the contractor shal
follow the procedure specified in Section 4.3.2.2 to correct the
sof tware deficiency. The Governnment will determ ne the extent of
retest required. No retest shall be commenced until the
contractor has submtted in witing all information concerning the
nonconpl i ance(s) and the corrective action(s) taken, including
sufficient testing of the repair or rework by the contractor to
verify that correct nmeasures were effective prior to submtting
the item for Government-w tnessed testing. If a review of the
reasons for failure to conply with specification requirenents
indicates that the cause nmay exist as a latent defect(s) in itens
previously accepted, the contractor shall be responsible for
correcting the defect(s) in all units in a tinmely nmanner, even
those previously accepted by the Governnent. In addition, any
adj ustments nade to the equipnent during a test shall require that
the affected verification process be repeated fromthe start.
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4.5. Verification Methods and Rationale. A verification

requi rements traceability matrix (VRTM) has been devel oped, and
can be found in Appendix VI. The VRTM coupl es each of the ERMS
requirenents to one or nore nmethods of verification. These
verification methods shall be mandatory for use in all testing of
the ERMS. Failure to pass the appropriate verification action(s)
(inspection, analysis, denonstration, or test) shall be cause for
rejection. No adjustments to the equi pment shall be allowed
during verification. \Wen evaluation of the cause of any failure,
and inplenentati on of proper corrective neasures, have been
performed, the verification in which the failure occurred shall be
repeat ed. If the corrective action has an inpact on prior
verifications (if the software is changed or if any hardware is
changed) then the prior verification shall be repeated. Pass/fai
success criterion shall be applied to all verification methods,
except as defined in the vRTM and in Section 4.6. The follow ng
par agraphs descri be each of the verification methods and the
rationale for selection.

4.5.1. lnspection

4.5.1.1. Hardware Inspection. Inspection of hardware is a nethod
of verification of physical characteristics that determ nes
conpliance w thout the use of special [aboratory equipnent,
procedures, items, or services. Inspection is used to verify
construction features, document and draw ng conpliance

wor kmanshi p, and physical condition.

4.5.1.2. Software Inspection. Software inspection is an elenent
of inspection that shall consist of investigation, wthout the use
of special laboratory appliances or procedures, to determne
conpliance with requirements. This non-destructive exam nation
shall include review of the Software Unit Devel opnent Fol ders
(SUuDFs) and software source and object listings to verify
conpliance with software docunentation, requirenents, and codi ng
standards as well as verification of the inplenmentation of

requi red mathematical equations.

4.5.2.1. Hardware Test. Hardware test is a quantitative nethod
of verification wherein the functions and performance, including
RMA, are neasured during or after the controlled application of
functional and environmental stimuli. Measurements require the
use of |aboratory equipment, unit and subsystem test drivers,
traffic load sinmulators, procedures, itens and services.
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c. Validation of Recor Anal ., Validation of records
analysis is a nethod of verification wherein nmanufacturing
records are used to verify conpliance of conceal ed
construction features or processes of manufacturing.

4.5.4.2. Software Analyses. Software analysis is an activity
taking the formof the processing of accunulated results and

concl usions intended to provide proof that the verification of a
requi renent (s) has been acconplished. The analytical results are
conposed of interpretation of existing information or derived from
| ower |evel tests, denonstrations, analysis, or exam nations.

4.5.5. 1ndependent Verification and Validation, Software,
Verification and Validation $w@mo testing will be conducted by the
Government to ensure that software devel opment is conplete,
correct, and consistent and that all software requirenments have
been met. An independent verification and validation (IV&V)
organi zation wll be assigned to validate the requirenents

speci fications, design specifications, and production code
including all docunmentation. The IV&V organization will verify
the software and wil| ﬁerforn1independent formal testing of the
software subsystem The |V&V organi zation will generate the
Verification and Validation Plan which details the follow ng for
the V& activity: organization, personnel and responsibilities,
schedul es, constraints, tools, nmethods, and activities. The V&
tools, methods, and activities will include the follow ng:

requi rements anal yses, design anal yses, code anal yses, test
reviews, traceability analyses, interface anal yses, independent
testing, error reporting and tracking, library controls, and
configuration managenent. The contractor shall provide all
docunentation and software as requested by the Government to
support this activity.

5.0. Preparation for Delivery. The contractor shall be
responsi bl e for all ERMS equi pnent packagi ng, packing,
preservation, palletizing, transportation to each installation
site, and unpacking at each installation site including those
preproduction systens to be used for trainin?, shakedown testing,
and integration testing. ERMS delivery shall be conplete at the
time of Government acceptance of the installed and tested system
at each facility.

6.0. Notes

6.1. None.
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Appendi x | A

10A. OPEN SYSTEMS | NTERFACE REQUI REMENTS
Interface 1 - MPS
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Appendi x IB
10B. OPEN SYSTEMS | NTERFACE REQUI REMENTS

Interface 2 - PMDT
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Appendi x IB
10B. OPEN SYSTEMS | NTERFACE REQUI REMENTS

Interface 2 - PMDT



FAA-E-2835
-99-

Appendi x 11

20. SCREEN PRESENTATI ON
OF PARAMETERS

NOTE: Al data provided for screen 1/0O (indicated by [ 1s are
exanmpl es only and not intended as indicative of actual val ues.
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ddmmmyy FPP/2
hh:mm:ss
ERMS
[XYz] FACILITY PONER PARAMETERS (CONTD)
PONER PARANMETER PRESENT VALUE
7. PHASE A CURRENT [ 461 AVMPS
8. PHASE B CURRENT [ 48] AMPS
9. PHASE C CURRENT [ 451 AMPS
10. *BATTERY BACKUP F/ E/ O VOLTAGE [ 32] VOLTS
11. BATTERY BACKUP OUTPUT CURRENT [ * 1 AWPS
12. ERMS UPS F/ E/ O VOLTAGE (AC [ 131 VOLTS
13. KwH POAER CONSUMPTI ON FACI LI TY [ 16] KWh
(E)XIT To MAIN MENU OR SPACEBAR TO UPDATE SCREEN
(H)ELP
[ XXXXXXXXXXXXXXMESSAGE AREAXXXXXXXXXXXXXX

* F/E/ O = Float/Equalizing/Qutput

The facility power paraneters display function (screen) shall
provide the user with a continuously UFdated display. An associated
"HELP" function (screen) shall be available to provide necessary
instruction or explanatory notes.

SCREEN PRESENTATI ONS SPECI FI CATI ONS

Al'l power paraneter presentations shall be grouped |ogically and
shall be displayed in volts or anperes rounded off to the nearest
unit.

Al'l a.c. voltage nmeasurenments on a three phase system shall be
converted and di splayed by the cell controller as phase to phase
values, if not neasured as such.

When a standby systemis idle, display a "*" for val ues.

Note: F/E/O = Float/Equalizing/Qutput
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E/ G PARAVETERS
SCREEN PRESENTATI ON SPECI FI CATI ONS

MENU | TEM

2.

After entering "start" conmmand, nessage area display will

i ndi cate "START SEQUENCE | NI TI ATED".

After entering "stop" command, message area display wll
indicate "STOP SEQUENCE IN TIATED'. This display wll
Egggin on the screen until the ENG NE ON OFF di spl ay shows

|f the "E/G EMERGENCY STOP SW" is in the "LOCKED OQUT"
position, the screen nmessage area shall display "E/G
LOCKED OUT"

In addition to the run time, a date and time group shall
be displayed to indicate when E/G |ast started. A warning
alarmshall be initiated when the time of continuous E/ G
run has reached 4 hours, and shall remain on for the user
to acknow edge. This sequence shall be repeated after
each 4 hours of continuous operation.

Screen presentations shall show current nonth, total
number of E/ G runs, and accunul ated nunber of runs since
begi nning of cal endar year.

13. Transfer switch position shall display either "COMERCI AL"

OR "E/G" as appropriate.

16. G| level shall display nornmal "NML" or "ALM" for either

t he STANDBY or RUNNI NG conditi on.
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SCREEN PRESENTATI ON SPECI FI CATI ONS

Menu Item

2.

The set point "s.p." shall be displayed for each equi pnent
room thernostat. This sanple screen display only shows a
typical layout for a one roomfacility. For nultiple room
facilities each roomshall have its own conditions

di splayed. The sane shall apply for nultiple equipnent
installations.

Tenmperature differential "TEMP-DIFF" is used to display
the difference between the discharge and return air
tenperatures of the same environmental system

The display for OPERATING SYSTEM shal |l show "HEATI NG,
"VENTI LATION', or "AIR CONDI TI ONI NG'.
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ddmmmyy SSP/1
hh:mm:ss
ERMS
SECURI TY AND ENG NE SAFETY PARAMETERS
[X¥Z] FACILITY
PARAVETER STATUS

1. EQUI PVENT ROOM DOCR CLOSED]

2. ENG NE ROOM DOCR OPEN 1

3. OTHER OPENINGS (w ndows etc.) [ SECURE]

4. E/ G EMERG. STOP SW POSITION [ NML

5. E/ G ROOM FI RE DETECTOR [ NML 3
6. EQU P. ROOM FI RE DETECTOR [ NML

7. E/ G OVER TEMP. SAFETY [ NML 3
8. E/G OL PRESS. SAFETY [ NML

9. FE/ G OVERCRANK SAFETY [ NML 3
10. E/ G OVERSPEED SAFETY [ LOCKED QUT]
11. OBSTRUCTI ON LI GHTE Sg oV OFF [OFF]

12. OBSTRUCTION LI GHT(S) FAILURE [* 1

(E)XIT To MAIN MENU OR SPACEBAR TO UPDATE SCREEN

[ XXXXXXXXXXXXXXMESSAGE AREAXXXXXXXXXXXXXX ]

The security and engine safety paranmeter function (screen) shall
ﬁrow de the user with a continuously updated display. An associated
nelp function (screen) shall be available to provide necessary
instruction or explanatory notes.

SECURI TY AND ENG NE SAFETY PARAMETERS

Screen Presentation Specification

Menu Item

182. Door status shall be either OPEN or CLOSED.  An " OPEN'
door indication will generate an alarm condition

unl ess properly 'bP/- passed.
485. Fire detectors will either indicate "SAFE' or "ALARM.

All other: Status shall be either "nML" or "LOCKED OUT". " LOCKED
QUT" indication will generate an alarm condition.
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Screen Presentation Specifications

Wien any al arm point is disabled, the word "Dl SABLED" shal
appear In both the high and |ow alarm point colum.

NOTE:

1.

Different facility types may have different alarm

Ei ther commercial or E/ G output voltages shall be displayed
depending on which is supplying the line current.

If an EfGis present in the facility, the E/G group battery
vol tage shall be displayed. [If an E/Gis not present, the
facility backup battery voltage shall be displayed.
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ddmmmyy SP/1
hh:mm:ss
ERMS
Date and Time/SITEGEN PARAMETERS
[XYZ] FACILITY
CURRENT DATE: [dd/mmm/yy] NEW DATE: / /
CURRENT TI ME: [hh/mm/ss] NEW Tl ME: / / 3
OBSTRUCTI ON LI GHT DATA
NUMBER OF OBSTRUCTI ON LI GHTS: ( PARALLEL) [xx]
OBSTRUCTION LIGHT CIRCU T VOLTACE: [ xxx] VOLTS
OBSTRUCTION LIGHT CIRCU T RESI STANCE: [xxxx] OHVS
FACILITY BACKUP OR E/ G BATTERY DATA
AMPER HOUR RATI NG OF FAC / EG BATTERIES (TOTAL): [xxxx] AMPHRS
FACI LI TY EQU PMENT anperes DRAIN: [xxxx] AVPS
NOM NAL FLOAT VOLTAGE [xxxx] VOLTS
ERMS UPS BATTERY DATA
AMPER HOUR RATI NG OF UPS BATTERI ES (TOTAL) : [xxxx] AMPHRS
ERMS EQUI PVENT anperes DRAIN: [xxxx] AMPS
NOM NAL FLOAT VOLTAGE [xxxx] VOLTS
[ XXXXXXXXXXXXXXMESSAGE AREAXXXXXXXXXXXXXX]
ddmmmyy SP/2
hh:mm:ss
ERMS
Date and Time/SITEGEN PARAMETERS
[XYzl FACILITY
E/ G DATA
IS THERE AN E/G ON SITE? [x] (Y OR N)
FUEL TANK CAPACI TY: [xxxx] GALLONS
FULL POANER FUEL CONSUMPTI ON [xxxx] GPH
ESTI MATED PONER FACTOR [0.xx]
[ XXXXXXKXKXKXKXXXXMESSAGE AREAXXXXXXXXXXXXXX]

The date and tine set and SITEGEN input parameters screen shal
provide the user with the capability to input facility (site)
specific information that will be used by various information

processing routines.
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ddmmmyy SP/1
hh:mm:ss
ERMS
Date and Time/SITEGEN PARAMETERS
[XYZ] FACILITY
CURRENT DATE: [dd/mmm/yy] NEW DATE: / /
CURRENT TI ME: [hh/mm/ss] NEW Tl ME: / / 3
OBSTRUCTI ON LI GHT DATA
NUMBER OF OBSTRUCTI ON LI GHTS: ( PARALLEL) [xx]
OBSTRUCTION LIGHT CIRCU T VOLTACE: [ xxx] VOLTS
OBSTRUCTION LIGHT CIRCU T RESI STANCE: [xxxx] OHVS
FACILITY BACKUP OR E/ G BATTERY DATA
AMPER HOUR RATI NG OF FAC / EG BATTERIES (TOTAL): [xxxx] AMPHRS
FACI LI TY EQU PMENT anperes DRAIN: [xxxx] AVPS
NOM NAL FLOAT VOLTAGE [xxxx] VOLTS
ERMS UPS BATTERY DATA
AMPER HOUR RATI NG OF UPS BATTERI ES (TOTAL) : [xxxx] AMPHRS
ERMS EQUI PVENT anperes DRAIN: [xxxx] AMPS
NOM NAL FLOAT VOLTAGE [xxxx] VOLTS
[ XXXXXXXXXXXXXXMESSAGE AREAXXXXXXXXXXXXXX]
ddmmmyy SP/2
hh:mm:ss
ERMS
Date and Time/SITEGEN PARAMETERS
[XYzl FACILITY
E/ G DATA
IS THERE AN E/G ON SITE? [x] (Y OR N)
FUEL TANK CAPACI TY: [xxxx] GALLONS
FULL POANER FUEL CONSUMPTI ON [xxxx] GPH
ESTI MATED PONER FACTOR [0.xx]
[ XXXXXXKXKXKXKXXXXMESSAGE AREAXXXXXXXXXXXXXX]

The date and tine set and SITEGEN input parameters screen shal
provide the user with the capability to input facility (site)
specific information that will be used by various information

processing routines.
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ddmmmyy ERMS DA/ |
hh:mm:ss Alarm and Al ert DI SABLE SELECTI ON
[XYZ] FACI LI TY

coML VOLTACGE [x] FI RE DETECTOR [x]
E/ G VOLTAGE [(x] | NTRUSI ON [x]
E/ G BAT VOLTAGE [x] E/ G EMER STOP [x]
B/ U BAT VOLTAGE [x] E/ G ROOM TEMP [x]
coML CURRENT [x] UPS BAT VOLTAGE [x]
E/ G CURRENT [x] OVERCRANK LOCKOUT [x]
E/ G FREQ [x] O L PRESS LOCKOUT [x]
B/ U BAT CURRENT [x] OVERSPD LOCKOUT [x]
O L PRESSURE [x] OVRTEMP L OCKOUT [x]
COCOLANT LEVEL [x] OBST LITE [x]
COCOLANT TEMP [x]

E/ G Al RFLOW [x] DEFAULT = 1 SECOND

VENT LOVNER [x]

FUEL LEVEL [x]

E/ G XFER SW [x]

EQPT ROOM TEMP [x]

SAR Al R TEMP [x]

OAT TEMP [x]

HVAC Al RFLOW [x]

[ XXXXXXXXXXXXXXMESSAGE AREAXXXXXXXXXXXXXX]

1. The entry of the character x or X in any data field shal
di sable the alarmand alert nmessage notification to the MPS and PMDT
for the EsCi to which is related.

2. The deletion of the character x or X fromthe data shall enable
alarm and alert nmessage notification to the Mps and pPMDT for the
ESCI to which it is related.
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FAA-E-285:
APPENDI X VI . VERI FI CATI ON REQUI REMENTS TRACEABI LI TY MATRI X °
ACCEPTANCE TESTI NG SPECI FI CATI ONS
PARAGRAPH PARAGRAPH FACTORY SITE
NUMBER TITLE QUALI FI CATI ON | VERI FI CATI ON|  REMARKS
3.1.2.1.14 OPERATI NG STATUS CONTROL T D
3.1.2.1.15 PARAMETER ADJUSTMENT T T
3.1.2.1.16 RESET T D
(1) T D
(2) T D
(3) T D
3.1.2.1.17 FAULT | SOLATI ON D D
3.1.2.1.18 SPECI ALI ST ACCESS D D
3.1.2.1.19 DATA 1/ O DI SPLAY D D
1. D D
2. D D
3. D
4, I D
3.1.2.1.20 LOCAL CONTROL T D
3.1.2.1.21 FACILITY SECURI TY DATA T D
3.1.2.1.22 RECOVERY FROM EXT PWR FAIL D D
3.1.2.1.23 kN?UW/CUTPUT PORTS
1 |
(2) |
3.1.2.1.24 MESSACGE TRANSFER D D
3.1.3. ERMS FUNCTI ONAL RELATI ONSHI PS N A N A
3.1.4. CONFI GURATI ON ALLOCATI ON L L
3.1.4.2 A.1.[3.1.1.2(C)] s s
A.2.[3.1.1.2(B)] s S
A.3.[3.1.1.2(a)] |
A.4.[3.1.1.2(E)] D D
A.5.[3.1.1.2(F)] |
A.6.(3.1.1.2(G)] T D
B.1.[3.1.1.2(D)]
(1) S S
(2) D S
(3) D S
(4) D S
B.2.[3.1.1.2(L)] I
B.3. I D
(1) s S
(2) D D
B.4.{4.1.1(F) 1] D D
[3.1.1.2(H)]
(1) S S
(2) D D
A = Analysis C = Contractor determ nes nmethod of verification
D = Denpbnstration L = Requirement satisfied by |ower |evel requirenment

Zw0n
9

E: [ Is

Redundant

T = Test

requi r enent
Ref .

= Prototype Vol I|

| = Inspection
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FAA-E-285:
APPENDI X VI . VERI FI CATI ON REQUI REMENTS TRACEABI LI TY MATRI X °
ACCEPTANCE TESTI NG SPECI FI CATI ONS
PARAGRAPH PARAGRAPH FACTORY SITE
NUMBER TITLE QUALI FI CATI ON | VERI FI CATI ON|  REMARKS
3.1.2.1.14 OPERATI NG STATUS CONTROL T D
3.1.2.1.15 PARAMETER ADJUSTMENT T T
3.1.2.1.16 RESET T D
(1) T D
(2) T D
(3) T D
3.1.2.1.17 FAULT | SOLATI ON D D
3.1.2.1.18 SPECI ALI ST ACCESS D D
3.1.2.1.19 DATA 1/ O DI SPLAY D D
1. D D
2. D D
3. D
4, I D
3.1.2.1.20 LOCAL CONTROL T D
3.1.2.1.21 FACILITY SECURI TY DATA T D
3.1.2.1.22 RECOVERY FROM EXT PWR FAIL D D
3.1.2.1.23 kN?UW/CUTPUT PORTS
1 |
(2) |
3.1.2.1.24 MESSACGE TRANSFER D D
3.1.3. ERMS FUNCTI ONAL RELATI ONSHI PS N A N A
3.1.4. CONFI GURATI ON ALLOCATI ON L L
3.1.4.2 A.1.[3.1.1.2(C)] s s
A.2.[3.1.1.2(B)] s S
A.3.[3.1.1.2(a)] |
A.4.[3.1.1.2(E)] D D
A.5.[3.1.1.2(F)] |
A.6.(3.1.1.2(G)] T D
B.1.[3.1.1.2(D)]
(1) S S
(2) D S
(3) D S
(4) D S
B.2.[3.1.1.2(L)] I
B.3. I D
(1) s S
(2) D D
B.4.{4.1.1(F) 1] D D
[3.1.1.2(H)]
(1) S S
(2) D D
A = Analysis C = Contractor determ nes nmethod of verification
D = Denpbnstration L = Requirement satisfied by |ower |evel requirenment

Zw0n
9

E: [ Is

Redundant

T = Test

requi r enent
Ref .

= Prototype Vol I|

| = Inspection
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APPENDI X VI . VERI FI CATI ON REQUI REMENTS TRACEABI LI TY MATRI X
ACCEPTANCE TESTI NG SPECI FI CATI ONS

PARAGRAPH PARAGRAPH FACTORY SITE
NUMBER TITLE QUALI FI CATI ON| VERI FI CATI ON REMARKS

3.1.4.2.2 DATA |/ O MGMT. [4.1.3]

(1) c c
(2) c c
3.1.4.2.3 DATA COVMUNI CATI ON s MUILTI -
TASKI NG [4.1.4]
(1) C c
(2) c
3.1.4.2.4 APPLI CATI ON SOFTWARE
OPERATI ONS [4.2.1]
3.1.4.2.5 SI[EL\ISO]? SCALI NG AND OFFSTTING
(1) c c
(2) c C
(3) C c
(4) c c
3.1.4.2.6 SYSTEM SECURI TY [4.4}]
(1) c c
(2) C C
(3) C C
(4) C c
(5) C C
(6) c C
(7) C c
(8) c c
(9) C C
(10) Cc C
(11) C C
(12) C c
(13) C C
(14) C c
(15) c c
3.1.4.2.7 SOFTWARE PROGRAMM NG C Cc
LANGUAGES ([3.1.1.2(L)]
[3.1.1.2(M)]
3.1.4.3 SENSOR/ CONTROLLER CONFI G- C C
URATI ON | TEMS [5]
3.1.5 PERFORMANCE REQUI REMENTS
(1) T
(2) T
(3) T T
(4) T T
(5) T T
(6) T T
(7) T T
(8) T T
(9) T T
3.1.5.1 MONI TOR COML PWR SYSTEM[5.2]
(1) D
(2) D D
A = Analysis ~ C = Contractor determ nes nethod of verification.
D = Denonstration L = Requirenment satisfied by |ower |evel requirenent
S = Redundant requirenent T = Test | = Inspection
NOTE: [ Is = Prototype Vol Il Ref.
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APPENDI X VI . VERI FI CATI ON REQUI REMENTS TRACEABI LI TY MATRI X
ACCEPTANCE TESTI NG SPECI FI CATI ONS

PARAGRAPH PARAGRAPH FACTORY SITE
NUMBER TITLE QUALI FI CATI ON| VERI FI CATI ON REMARKS

3.1.4.2.2 DATA |/ O MGMT. [4.1.3]

(1) c c
(2) c c
3.1.4.2.3 DATA COVMUNI CATI ON s MUILTI -
TASKI NG [4.1.4]
(1) C c
(2) c
3.1.4.2.4 APPLI CATI ON SOFTWARE
OPERATI ONS [4.2.1]
3.1.4.2.5 SI[EL\ISO]? SCALI NG AND OFFSTTING
(1) c c
(2) c C
(3) C c
(4) c c
3.1.4.2.6 SYSTEM SECURI TY [4.4}]
(1) c c
(2) C C
(3) C C
(4) C c
(5) C C
(6) c C
(7) C c
(8) c c
(9) C C
(10) Cc C
(11) C C
(12) C c
(13) C C
(14) C c
(15) c c
3.1.4.2.7 SOFTWARE PROGRAMM NG C Cc
LANGUAGES ([3.1.1.2(L)]
[3.1.1.2(M)]
3.1.4.3 SENSOR/ CONTROLLER CONFI G- C C
URATI ON | TEMS [5]
3.1.5 PERFORMANCE REQUI REMENTS
(1) T
(2) T
(3) T T
(4) T T
(5) T T
(6) T T
(7) T T
(8) T T
(9) T T
3.1.5.1 MONI TOR COML PWR SYSTEM[5.2]
(1) D
(2) D D
A = Analysis ~ C = Contractor determ nes nethod of verification.
D = Denonstration L = Requirenment satisfied by |ower |evel requirenent
S = Redundant requirenent T = Test | = Inspection
NOTE: [ Is = Prototype Vol Il Ref.
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FAA-E-2835

VERI FI CATI ON REQUI REMENTS TRACEABI LI TY MATRI X
ACCEPTANCE TESTI NG SPECI FI CATI ONS

PARAGRAPH PARAGRAPH FACTORY SI TE
NUMBER TITLE QUALI FI CATI ONI VERI FI CATI ON REMARKS
[5.21.1]
3.1.5.2.8 MON. E/G & E/R FAN LOUVERS[5.7]
(1) D D
(2) D D
(3) D D
(4) T T
(5) T T
3.1.5.2.9 MONITOR FUEL LEVEL [5.8]
(1) D D
(2) D D
(3) T D
(4) T T
(5) T D
(6) T D
(7) T T
(8) N/A N/A
(9) N/A N/A
(10) T T
3.1.5.2.10 MON. BAT TERM CRNK VOLT[5.9]
(1), N/A N/A
(2) D D
(3) D D
(4) D D
(5) A D
(6) D D
(7) D D
(8) D D
3.1.5.2.11 MON. E/G CRNK TIME [5.21.1]
(1) D D
(2) D D
(3) D D
(4) D D
(5) D D
(6) T D
(7) D D
(8) T D
(9) D D
(10) D D
(12) D D
(13) D D
3.1.5.2.12 MON. XFER. SW POS. [5.10]
(1) T D
(2) T D
(3) T D
(4) T D
(5) T D
3.1.5.2.13 MON, EG O L PRESSURE [5.11]
(1) N/A N/A
(2) I I
(3) I I
(4) s S
3.1.5.2.14 MON. E/G PH OTPT VOLT [5.2]
(1) I I
(2) I I
(3) D D
(4) D D
A = Analysis C = Contractor determnes nethod of verification.
D = Denopbnstration L = Requirement satisfied by [ower |evel requiremnent
S = Redundant requirenent T = Test I = Inspection
NOTE: [ 1s = Prototype Vol || Ref.
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VERI FI CATI ON REQUI REMENTS TRACEABI LI TY MATRI X
ACCEPTANCE TESTI NG SPECI FI CATI ONS

PARAGRAPH PARAGRAPH FACTORY SI TE
NUMBER TITLE QUALI FI CATI ONI VERI FI CATI ON REMARKS
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NOTE: [ 1s = Prototype Vol || Ref.
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APPENDI X VI . VERI FI CATI ON REQUI REMENTS TRACEABI LI TY MATRI X
ACCEPTANCE TESTI NG SPECI FI CATI ONS

PARAGRAPH PARAGRAPH FACTORY SITE
NUMVBER TITLE QUALI FI CATI ONIVERI FI CATI ON|  REMARKS
3.1.5.3.2 b(/m)r BAT SYS EQUALI ZI NG VOLT
(1)
(2) T T
(3)
3.1.5.3.3 h(&(ln)i BAT SYS OUTPUT VOLT 5
(2) D D
3.1.5.4.1 MON ROOM TEMPS [5.14]
(1) D D
(2) D D
(3) T T
(4) D D
(5) D D
3.1.5.4.2 MON SUPLY/RET AIR TMP [5.15] I I

3.1.5.4.3 MON OAT [5.16]

(1) I 1
(2) I I
(3) I I
(4) I 1
(5) | I
(6) I I
(7) I I
3.1.5.4.4 MON. HVAC AIR FLOWAS [5.17]
(1) I 1
(2) I I
(3) I I
(4) I I
(5) I I
3.1.5.5 MON. SYSTEM SECURITY [4.4] D D
3.1.5.5.1 MON. FlI RE/ SMOKE DET [5.18]
(1) I |
(2) D D
(3) D D
(4) D D
3.1.5.5.2 MON. INTRUSN ALARMS [5.19]
(1) D D
(2) D D
(3) D D
(4) D D
(5) D D
3.1.5.5.3 MON. OBS LITE OPN [2.1.1 ]
(1) D D
(2) D D
3.1.5.6 PROVI DE EQPT START/ STOP
(1) D D
(2) D D
(3) D D
(4) D D
(5) D D
(6) D D
A = Analysis ~ C = Contractor determ nes nethod of verification.
D = Denonstration @ L = Requirenent satisfied by |ower |evel requirement
S = Redundant requirenent T = Test I = Inspection

NOTE: [ IJs = Prototype Vol || Ref.
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APPENDI X VI . VERI FI CATI ON REQUI REMENTS TRACEABI LI TY MATRI X
ACCEPTANCE TESTI NG SPECI FI CATI ONS

PARAGRAPH PARAGRAPH FACTORY SITE
NUMVBER TITLE QUALI FI CATI ONIVERI FI CATI ON|  REMARKS
3.1.5.3.2 b(/m)r BAT SYS EQUALI ZI NG VOLT
(1)
(2) T T
(3)
3.1.5.3.3 h(&(ln)i BAT SYS OUTPUT VOLT 5
(2) D D
3.1.5.4.1 MON ROOM TEMPS [5.14]
(1) D D
(2) D D
(3) T T
(4) D D
(5) D D
3.1.5.4.2 MON SUPLY/RET AIR TMP [5.15] I I

3.1.5.4.3 MON OAT [5.16]

(1) I 1
(2) I I
(3) I I
(4) I 1
(5) | I
(6) I I
(7) I I
3.1.5.4.4 MON. HVAC AIR FLOWAS [5.17]
(1) I 1
(2) I I
(3) I I
(4) I I
(5) I I
3.1.5.5 MON. SYSTEM SECURITY [4.4] D D
3.1.5.5.1 MON. FlI RE/ SMOKE DET [5.18]
(1) I |
(2) D D
(3) D D
(4) D D
3.1.5.5.2 MON. INTRUSN ALARMS [5.19]
(1) D D
(2) D D
(3) D D
(4) D D
(5) D D
3.1.5.5.3 MON. OBS LITE OPN [2.1.1 ]
(1) D D
(2) D D
3.1.5.6 PROVI DE EQPT START/ STOP
(1) D D
(2) D D
(3) D D
(4) D D
(5) D D
(6) D D
A = Analysis ~ C = Contractor determ nes nethod of verification.
D = Denonstration @ L = Requirenent satisfied by |ower |evel requirement
S = Redundant requirenent T = Test I = Inspection

NOTE: [ IJs = Prototype Vol || Ref.
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APPENDI X VI . VERI FI CATI ON REQUI REMENTS TRACEABI LI TY MATRI X
ACCEPTANCE TESTI NG SPECI FI CATI ONS
PARAGRAPH PARAGRAPH FACTORY SI TE
NUMBER TITLE OUALIFICATION | VERI FI CATI ON REMARKS
004 | |
3.1.6.1.3 HARDWARE- TO- HARDWARE EXT
INTERFACES {4.1.4E]
A. EIINOO1
(1) D D
2 |
B. EIINOO2
(1) D
(2) I
3.1.6.1.4 N A N A
3.1.6.1.5 SOFTWARE- TO- SOFTWARE EXT
INTERFACES [4.1.4E]
A. EIINOO3
(1) L L
(2) D
(3) D
(4)1. D
2. D
3. D
4, D
(5)1. D
2. D
3.
B. EIINOO4
(1) L L
(2) L L
3.1.6.2 | NTERNAL | NTERFACES N A N A
3.1.6.2.1 | NTERNAL | NTERFACE IDENT |
3.1.6.2.2 HWCI-TO-HWCI | NTERFACES |
3.1.6.2.3 HWCI-TO-CSCI | NTERFACES |
3.1.6.2.4 CSCI-TO-CSCI | NTERFACES |
3.1.7 GOVT FURNI SHED RESOURCES N A N A
3.2 SYSTEM CHARACTERI STI CS N A N A
3.2.1 HARDWARE CHARACTERI STI CS L L
[4.1C]
3.2.1.1 MANUFACTURE [4.1.(A)]
(1) I I
(2) S 1
3.2.1.2 COMPONENT CONST [4.1.(B)]
(1) I I
(2) s I
3.2.1.3 MODULARITY [4.1.(C)] I
(1) I I
(2) I I
3.2.1.4 COVPONENT MARKING[4.1(D)] I
3.2.1.5 COVPONENT INTERCHANGABILITY
[4.1(D)]
A = Analysis C = Contractor determ nes nethod of verification.
D = Demonstration = L = Requirenent satisfied by |lower |evel requirenent
S = Redundant requirenent T = Test I = Inspection
NOTE: [ 1s = Prototype Vol Il Ref
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APPENDI X VI . VERI FI CATI ON REQUI REMENTS TRACEABI LI TY MATRI X
ACCEPTANCE TESTI NG SPECI FI CATI ONS
PARAGRAPH PARAGRAPH FACTORY SI TE
NUMBER TITLE OUALIFICATION | VERI FI CATI ON REMARKS
004 | |
3.1.6.1.3 HARDWARE- TO- HARDWARE EXT
INTERFACES {4.1.4E]
A. EIINOO1
(1) D D
2 |
B. EIINOO2
(1) D
(2) I
3.1.6.1.4 N A N A
3.1.6.1.5 SOFTWARE- TO- SOFTWARE EXT
INTERFACES [4.1.4E]
A. EIINOO3
(1) L L
(2) D
(3) D
(4)1. D
2. D
3. D
4, D
(5)1. D
2. D
3.
B. EIINOO4
(1) L L
(2) L L
3.1.6.2 | NTERNAL | NTERFACES N A N A
3.1.6.2.1 | NTERNAL | NTERFACE IDENT |
3.1.6.2.2 HWCI-TO-HWCI | NTERFACES |
3.1.6.2.3 HWCI-TO-CSCI | NTERFACES |
3.1.6.2.4 CSCI-TO-CSCI | NTERFACES |
3.1.7 GOVT FURNI SHED RESOURCES N A N A
3.2 SYSTEM CHARACTERI STI CS N A N A
3.2.1 HARDWARE CHARACTERI STI CS L L
[4.1C]
3.2.1.1 MANUFACTURE [4.1.(A)]
(1) I I
(2) S 1
3.2.1.2 COMPONENT CONST [4.1.(B)]
(1) I I
(2) s I
3.2.1.3 MODULARITY [4.1.(C)] I
(1) I I
(2) I I
3.2.1.4 COVPONENT MARKING[4.1(D)] I
3.2.1.5 COVPONENT INTERCHANGABILITY
[4.1(D)]
A = Analysis C = Contractor determ nes nethod of verification.
D = Demonstration = L = Requirenent satisfied by |lower |evel requirenent
S = Redundant requirenent T = Test I = Inspection
NOTE: [ 1s = Prototype Vol Il Ref



-141-
FAA-E-2835
APPENDI X VI . VERI FI CATI ON REQUI REMENTS TRACEABI LI TY MATRI X
ACCEPTANCE TESTI NG SPECI FI CATI ONS

PARAGRAPH PARAGRAPH FACTORY SITE
NUMBER TITLE QUALI FI CATI ON| VERI FI CATI ON REMARKS

3.2.1.10 CPU(S)/DATA STORACE
Eisl.l]

>~
e N
-

WIN o~
s IPWINKE

NSNS NN S o o o i

BWNH NB
N St et gt N

S

e R L R N R R R R e ]

t

3.2.1.11 O DEVICES[3.1.1.2(E)]

1.2]

CUid W i

DWW N e Ao

.
P e e t e T e
WNH NENDH
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o o « o o
Njpde o
g o~

N
R

mEE BMOUO DO aonnaw

) ixj ¥}
P P . L ¥ X
OWNHUNBRWNHNKME ~~AWN H OUVIBWNE U
e N N e e
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3.2.2 GEN. CELL CONTROLLER OP. CHAR

= Analysis C = Contractor determ nes nethod of verification
= Denpnstration L = Requirement satisfied by |ower |evel requirenent
= Redundant requirenent T = Test I = Inspection

OTE: [ ]s = Prototype Vol || Ref.
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ACCEPTANCE TESTI NG SPECI FI CATI ONS

PARAGRAPH PARAGRAPH FACTORY SITE
NUMBER TITLE QUALI FI CATI ON| VERI FI CATI ON REMARKS

3.2.1.10 CPU(S)/DATA STORACE
Eisl.l]

>~
e N
-

WIN o~
s IPWINKE

NSNS NN S o o o i

BWNH NB
N St et gt N

S

e R L R N R R R R e ]

t

3.2.1.11 O DEVICES[3.1.1.2(E)]

1.2]

CUid W i

DWW N e Ao

.
P e e t e T e
WNH NENDH
NN N

o o « o o
Njpde o
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P P . L ¥ X
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3.2.2 GEN. CELL CONTROLLER OP. CHAR

= Analysis C = Contractor determ nes nethod of verification
= Denpnstration L = Requirement satisfied by |ower |evel requirenent
= Redundant requirenent T = Test I = Inspection

OTE: [ ]s = Prototype Vol || Ref.
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APPENDI X VI . VERI FI CATI ON REQUI REMENTS TRACEABI LI TY MATRI X
ACCEPTANCE TESTI NG SPECI FI CATI ONS

PARAGRAPH PARAGRAPH FACTORY SITE
NUMBER TITLE QUALI FI CATI ON|VERI FI CATI ON| REMARKS
3.2.2.2 GENERAL PROGRAM MEMORY CHAR
[4.1.1]
A.(1)
(2) |
B.(1) 1
(2) I
(3) |
(4)
c. |
3.2.2.3 GEN. DATA |/ O MGMT. CHAR
[4.1.3]
A.(1) I
(2) I
(3) |
(4)
(5) !
B.(1) I
(2) I
(3) I
C.(1)
(2) !
(3)
(4) |
3.2.2.4 GENERAL COMM. AND MULTI-
TASKI NG CHARS. {4.1.4]
(1) I
(2) 1
A.(1) I
(2) I
B.(1) I
(2) I
(3) I
c. I
C.1.(1) I
(2) I
(3) I
C.2.(1) I
(2) I
C.3.(1) I
(2) I
C.4.(1) I
(2) I
C.5 I
D. I
E.(1) I
(2) I
(3) I
F.(1) I
(2) I
3.2.2.5 GENERAL APPLI CATI ON SOFTWARE
(C?ARACTERISTICS [4.2.1]
1
(2) I
(3)
(4) !
A. I
B. I
c. I
1. I
(1) I
(2) I
A = Analysis C = Contractor determnes nmethod of verification
D = Denonstration L = Requirenent satisfied by |ower |evel requirenent
S = Redundant requirenent T = Test | = Inspection
NOTE: Js = Prototype Vol || Ref
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APPENDI X VI . VERI FI CATI ON REQUI REMENTS TRACEABI LI TY MATRI X
ACCEPTANCE TESTI NG SPECI FI CATI ONS

PARAGRAPH PARAGRAPH FACTORY SITE
NUMBER TITLE QUALI FI CATI ON|VERI FI CATI ON| REMARKS
3.2.2.2 GENERAL PROGRAM MEMORY CHAR
[4.1.1]
A.(1)
(2) |
B.(1) 1
(2) I
(3) |
(4)
c. |
3.2.2.3 GEN. DATA |/ O MGMT. CHAR
[4.1.3]
A.(1) I
(2) I
(3) |
(4)
(5) !
B.(1) I
(2) I
(3) I
C.(1)
(2) !
(3)
(4) |
3.2.2.4 GENERAL COMM. AND MULTI-
TASKI NG CHARS. {4.1.4]
(1) I
(2) 1
A.(1) I
(2) I
B.(1) I
(2) I
(3) I
c. I
C.1.(1) I
(2) I
(3) I
C.2.(1) I
(2) I
C.3.(1) I
(2) I
C.4.(1) I
(2) I
C.5 I
D. I
E.(1) I
(2) I
(3) I
F.(1) I
(2) I
3.2.2.5 GENERAL APPLI CATI ON SOFTWARE
(C?ARACTERISTICS [4.2.1]
1
(2) I
(3)
(4) !
A. I
B. I
c. I
1. I
(1) I
(2) I
A = Analysis C = Contractor determnes nmethod of verification
D = Denonstration L = Requirenent satisfied by |ower |evel requirenent
S = Redundant requirenent T = Test | = Inspection
NOTE: Js = Prototype Vol || Ref
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ACCEPTANCE TESTI NG SPECI FI CATI ONS

PARAGRAPH PARAGRAPH FACTORY SITE
NUMBER TITLE QUALI FI CATI ONIVERI FI CATI ON REMARKS
F. I
G. I
H.(1) I
(2) I
I.(1) I
(2) I
J.(1) I
(2) I
K.1l. I
K.2. I
K.3. I
K.4. I
SENSOR CONFI GURATI ON
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3.2.3.3 OL LEVEL ESCI [5.4]

M OOom>
. e e s
P P, P P
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N N s St

ma
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e b e b ] e e b b e b b b

Anal'ysi' s C = Contractor determ nes nethod of verification.
Denonstration = L = Requirenent satisfied by |ower |evel requirenent
Redundant requirenent T = Test I = Inspection

E: [ J1s = Prototype Vol Il Ref.

ZWno X
glluu
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ACCEPTANCE TESTI NG SPECI FI CATI ONS

PARAGRAPH PARAGRAPH FACTORY SITE
NUMBER TITLE QUALI FI CATI ONIVERI FI CATI ON REMARKS
F. I
G. I
H.(1) I
(2) I
I.(1) I
(2) I
J.(1) I
(2) I
K.1l. I
K.2. I
K.3. I
K.4. I
SENSOR CONFI GURATI ON

w
N
w
s
o3

CHARACTERI STI CS (ESCI)

W N
o v O
~~ =

N
~——
HHEMHMEHMHM

3.2.3.1 OML. E/G VOLT. ESCI [5.2]

3.2.3.2 COML. E/ G PH CURNT ESCI[5.3]
A.(1)
(2)

3.2.3.3 OL LEVEL ESCI [5.4]

M OOom>
. e e s
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Anal'ysi' s C = Contractor determ nes nethod of verification.
Denonstration = L = Requirenent satisfied by |ower |evel requirenent
Redundant requirenent T = Test I = Inspection

E: [ J1s = Prototype Vol Il Ref.
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VERI FI CATI ON REQUI REMENTS TRACEABI LI TY MATRI X
ACCEPTANCE TESTI NG SPECI FI CATI ONS

PARAGRAPH

NUMBER

PARAGRAPH

TITLE QUALI FI CATI ON

FACTORY

SITE

VERI FI CATI ON REMARKS

3.2.3.8

3.2.3.9

3.2.3.10

3.2.3.11

3.2.3.12

(5)

u
N O

BATT. VOLTAGE ESCI. [5.9

o e o WNH
N =
S N

XFER SW POS ESCI. [5.10]

P~~~ ;] OO P mo~~
N =N .
e G o~~~

)
)
O L PRESSURE ESCI.[5.11]

E/G FREQUENCY ESCI.[5.12]

WM
P S

1)
2)

HUOQ WA~~~

F.

G.

H.

3

J.

%{? COOLANT TEMP ESCI.[5.13]
(2)

(3)

A

B (1)

bed bed b bl b bt e

[l e R R R Rl

el R e N R N R e R R ]

HHEEFMHRRHEFREEEE

= -

Anal ysi s

Znoy
QHIIH

E [ Js

C = Contractor determ nes nethod of verification.

= Prototype Vol || Ref.

Demonstration L = Requirement satisfied by |ower
Redundant requirenent T = Test

| = Inspection

| evel

requi r enent
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ACCEPTANCE TESTI NG SPECI FI CATI ONS

PARAGRAPH

NUMBER

PARAGRAPH

TITLE QUALI FI CATI ON

FACTORY

SITE

VERI FI CATI ON REMARKS

3.2.3.8

3.2.3.9

3.2.3.10

3.2.3.11

3.2.3.12

(5)

u
N O

BATT. VOLTAGE ESCI. [5.9

o e o WNH
N =
S N

XFER SW POS ESCI. [5.10]

P~~~ ;] OO P mo~~
N =N .
e G o~~~

)
)
O L PRESSURE ESCI.[5.11]

E/G FREQUENCY ESCI.[5.12]

WM
P S

1)
2)

HUOQ WA~~~

F.

G.

H.

3

J.

%{? COOLANT TEMP ESCI.[5.13]
(2)

(3)

A

B (1)

bed bed b bl b bt e

[l e R R R Rl

el R e N R N R e R R ]

HHEEFMHRRHEFREEEE

= -

Anal ysi s

Znoy
QHIIH

E [ Js

C = Contractor determ nes nethod of verification.

= Prototype Vol || Ref.

Demonstration L = Requirement satisfied by |ower
Redundant requirenent T = Test

| = Inspection

| evel

requi r enent
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VERI FI CATI ON REQUI REMENTS TRACEABI LI TY MATRI X
ACCEPTANCE TESTI NG SPECI FI CATI ONS

PARAGRAPH

NUMBER

PARAGRAPH

TITLE QUALI FI CATI ON

FACTORY

SITE

VERI FI CATI ON REMARKS

3.2.3.8

3.2.3.9

3.2.3.10

3.2.3.11

3.2.3.12

(5)

u
N O

BATT. VOLTAGE ESCI. [5.9

o e o WNH
N =
S N

XFER SW POS ESCI. [5.10]

P~~~ ;] OO P mo~~
N =N .
e G o~~~

)
)
O L PRESSURE ESCI.[5.11]

E/G FREQUENCY ESCI.[5.12]

WM
P S

1)
2)

HUOQ WA~~~

F.

G.

H.

3

J.

%{? COOLANT TEMP ESCI.[5.13]
(2)

(3)

A

B (1)

bed bed b bl b bt e

[l e R R R Rl

el R e N R N R e R R ]

HHEEFMHRRHEFREEEE

= -

Anal ysi s

Znoy
QHIIH

E [ Js

C = Contractor determ nes nethod of verification.

= Prototype Vol || Ref.

Demonstration L = Requirement satisfied by |ower
Redundant requirenent T = Test

| = Inspection

| evel

requi r enent



-150-

FAA-E-2835
APPENDI X VI. VERIFI CATI ON REQUI REMENTS TRACEABI LI TY MATRI X
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PARAGRAPH PARAGRAPH FACTORY ST TE '
NUMBER TILTLE QUALI FI CATI ON | VERI FI CATI ONI REMARKS

(3 I

B.) I

c. I

D. I

E. [

F. |

G. |

H. |

. |
3.2.4 EG\ITRO_ FUNCTI ON ESCI [2.1.1 ] I

2. I

3. I

4, I

5. I

A. 1

B. I

Co I

D. I

E. I

F. I

G. |

H. |

I |
3.3 DATA PROCESSI NG RESOURCES l
3.3.1 COVPUTER HARDWARE RQMTS S

(see SECr. 3.2)
3.3.2 PROGMING RQMTS[3.1.1.2(L)] |

[3.1.1.2(M)]

3.3.3 DESI GN AND CODI NG CONSTRNTS

A.(1) I

(2) I
B.(1) I
(2) |

3.3.4 ELECTROVAGNETI C | NTERFERENCE T D
3.4 Docunent ati on | |
3.4.1 Engi neering Docunentation | |
3.4.2 Software Docunentation

(1) I I

(2) I I

(3) I I

(4) I I
3.4.3 Interface Control Docunentation

(1) I I

(2) I I

(3) I I

(4) I I

(5) I I

(6) I I

(7) I I

(8) I I
3.4.4 ((:ci?figuration Managenent Docunent |ati on
A = Analysis  C = Contractor determines method of verification.
D = Demonstration L = Requirenent satisfied by |ower |evel requirenent
S = Redundant requirement T = Test | = I nspection
NOTE: [ ]s = Prototype Vol Il Ref.
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ACCEPTANCE TESTI NG SPECI FI CATI ONS

PARAGRAPH PARAGRAPH FACTORY ST TE '
NUMBER TILTLE QUALI FI CATI ON | VERI FI CATI ONI REMARKS

(3 I

B.) I

c. I

D. I

E. [

F. |

G. |

H. |

. |
3.2.4 EG\ITRO_ FUNCTI ON ESCI [2.1.1 ] I

2. I

3. I

4, I

5. I

A. 1

B. I

Co I

D. I

E. I

F. I

G. |

H. |

I |
3.3 DATA PROCESSI NG RESOURCES l
3.3.1 COVPUTER HARDWARE RQMTS S

(see SECr. 3.2)
3.3.2 PROGMING RQMTS[3.1.1.2(L)] |

[3.1.1.2(M)]

3.3.3 DESI GN AND CODI NG CONSTRNTS

A.(1) I

(2) I
B.(1) I
(2) |

3.3.4 ELECTROVAGNETI C | NTERFERENCE T D
3.4 Docunent ati on | |
3.4.1 Engi neering Docunentation | |
3.4.2 Software Docunentation

(1) I I

(2) I I

(3) I I

(4) I I
3.4.3 Interface Control Docunentation

(1) I I

(2) I I

(3) I I

(4) I I

(5) I I

(6) I I

(7) I I

(8) I I
3.4.4 ((:ci?figuration Managenent Docunent |ati on
A = Analysis  C = Contractor determines method of verification.
D = Demonstration L = Requirenent satisfied by |ower |evel requirenent
S = Redundant requirement T = Test | = I nspection
NOTE: [ ]s = Prototype Vol Il Ref.
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ACRONYM MVEANI NG
A
Al C Al R CONDI TI ONI NG
Al'D ANALOG TO DI G TAL
ac ALTERNATI NG CURRENT
ACF AREA CONTROL FACILITY
ADCCP ADVANCED DATA COVMUNI CATI ONS CONTROL PROCEDURE
AF Al RMAY FACI LI TI ES
ASR Al RPORT SURVEI LLANCE RADAR
ASYNC ASYNCHRONOUS
AWG AMERI CAN W RE GACE
C
°C DEGREE CELSI US
CASE COMMON APPLI CATI ON SERVI CE ELEMENTS
CDRL CONTRACT DELI VERABLE REQUI REMENTS LI ST
CI CONFI GURATION | TEM
CM CONFI GURATI ON  MVANAGEMENT
CMOS COVPLEMENTARY METAL OXI DE SEM CONDUCTOR
Cars COMMVERCI AL OFF- THE- SHELF
CPU CENTRAL PROCESSING UNI'T
CRT CATHODE RAY TUBE
Csc COWPUTER SOFTWARE COVPONENT
CSC1I COWPUTER SOFTVWARE CONFI GURATION | TEM
CT CURRENT TRANSDUCER
D
dc DI RECT CURRENT
DCE DATA COVMUNI CATI ON EQUI PMENT
DCN DESI GN CHANGE NOTI CE
DPDT DOUBLE POLE, DOUBLE THROW
DRR DEPLOYMENT READI NESS REVI EW
DTE DATA TERM NAL EQUI PMENT
DTS&E DEVELOPVENTAL TESTI NG AND EVALUATI ON
E
E/ G ENG NE GENERATOR
EIA ELECTRONI C | NDUSTRI ES ASSOCI ATl ON
EICD ERMS | NTERFACE CONTROL DOCUNMENT
EIIN ERMS | NTERFACE | DENTI FI CATI ON NUMBER
EIRD ERMS | NTERFACE REQUI REMENTS DOCUMENT
EMI ELECTROVAGNETI C | NTERFERENCE
ERLL EXTENDED RELAY LADDER LOd C
ERMS ENVI RONVENTAL REMOTE MONI TORI NG SUBSYSTEM
ESCI ERMS SENSOR/ CONTROLLER CONFI GURATI ON | TEM
ESCS ENG NE STOP CONTROL SW TCH

ETE END- TO- END
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MPSH MAI NTENANCE PROCESSCR SUBSYSTEM HARDWARE
MPSSd MAI NTENANCE PROCESSCR SUBSYSTEM SOFTWARE
VB M LLI SECOND
MS- DOS M CROSOFT- DI SK OPERATI NG SYSTEM
MTBF MEAN Tl ME BETWEEN FAI LURE
MTTR MEAN TIME TO RESTORE
N
NAI LS NAS | NTEGRATED LOd STI CS SUPPORT
NAS NATI ONAL Al RSPACE SYSTEM
N.C. NORMALLY CLOSED
NCP NAS CHANGE PROPOSAL
NEMA NATI ONAL ELECTRI CAL MANUFACTURERS ASSCCI ATI ON
N.O. NORVALLY OPEN
NVRAM NONVOLATI LE RAM
0
OAT QUTSI DE Al R TEMPERATURE
OLX AUXI LI ARY PI LOT RELAY
0Ss1I OPEN SYSTEMS | NTERFACE
OTS&E OPERATI ONAL TESTI NG AND EVALUATI ON
P
PC PERSONAL COVPUTER
PLC PROGRAMMABLE LOGd C CONTRCLLER
PMDT PORTABLE NAI NTENANCE DATA TERM NAL
PMDTH PORTABLE NMAI NTENANCE DATA TERM NAL- HARDWARE
PMDTS PORTABLE NMAI NTENANCE DATA TERM NAL- SOFTWARE
PROM PROGRAMMABLE READ ONLY MEMORY
PSI POUNDS PER SQUARE | NCH
PSIG POUNDS PER SQUARE | NCH - GAUGE
PTD PROVI SI ONI NG TECHNI CAL DOCUMENTATI ON
Q
QATP QUALI FI CATI ON AND ACCEPTANCE TEST PLAN
QcC QUALITY CONTROL
QTP QUALI FI CATION TEST PLAN
R
R&D RESEARCH AND DEVELOPMENT
RAM RANDOM ACCESS MEMORY
RCE RADI O CONTROL EQUI PMENT
RFI RADI O FREQUENCY | NTERFERENCE
RLA REPAI R LEVEL ANALYSI S
RLL RELAY LADDER LOGd C
RMA RELI ABI LI TY, MAI NTAI NABI LI TY, AVAILABILITY
RMM REMOTE NMAI NTENANCE MONI TORI NG
RMMS REMOTE MAI NTENANCE MONI TORI NG SUBSYSTEM
RMS REMOTE MAI NTENANCE SUBSYSTEM

RMSC REMOTE MONI TORI NG SUBSYSTEM CONCENTRATCR
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SUBJECT PAGE NO

A
Air Flow for Each Forced Air Unit 31
Airflow ESCI(s) for HVAC(s),Heater(s) 73
Al arm Gener ation /
Alarm and Alert 56
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Alarm and Alert D sable Report 8
Alarm and Alert Disabling 8
Alarm and Alert Parameters /
Alert GCeneration !
Anal yses 93
Appl i cabl e Docurnents 1
Application Software Characteristics 56
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Battery Systens Equalizing Voltage 30
Battery Systens Float Voltage 30
Battery Systens Qutput Voltage 31
Battery Termnal and Cranking Voltage 26
Bui | di ng Paraneters 31
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CPU(s) and Data Storage (Menory) 46
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Cell Controller 15
Cell Controller 46
Cell Controller Operating Characteristics 50
Characteristics 44
Comm. and Muilti-Tasking Characteristics 54
Commrercial Electrical Power System 23
Commerci al Power Transfer Switch Position 68
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Commer ci al and Engi ne Generator Voltage ESCI 61
Conponent Construction 44
Conponent Interchangability 45
Conmponent  Mar ki ng 44
Conput er Hardware Requirenents 79
Canuter Software Configuration Itens (CSCIs) 19
Contiguration Allocation 12
Configuration Mnagenment Docunentation 80
Contractor VRTM 84
Control Conmands 8
Control Engine Cranking Tine 27
Control Function ESCIs 78
Cool ant Tenperature ESCI 70

Corrective I nt enance Test(s) 89
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